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(54) EXPOSING METHOD FOR OPTICAL INFORMATION RECORDING MEDIUM AND ITS 
MASTER DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
surely reproduce a phase pit indicating preformat 
information by the push-pull method, etc., without being 
interfered with adjacent phase pits even if the phase pit 
is present in the same position for an adjacent track for 
recording the information. 

SOLUTION: The center of the track of a group G and the 
center of the phase pit P are concentric, the groove 
width of the group G is the same as that of the phase pit 
P, the groove depth of the groove G is the same as that 
of the phase pit P, the inclinations 91 , 02 of both side ^' 
edge parts in the radial direction orthogonal with the 
track of the phase pit P are different from each other. 
Consequently, by merely making the inclinations 91, 92 

of both side edge parts in the radial direction of the phase pit P different from each other to 
form a groove-section shape unsymmetrical with respect to the center of the track, the phase 
pit P does not link with the group G adjacent thereto, and even when the phase pit P is 
adjacent in the radial direction, the phase pit P is stably reproduced without being interfered 
therewith. 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 



[Date of request for examination] 



23.03.1999 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3209948 

[Date of registration] 1 3.07.2001 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



g 



e 



e 



f 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In thie drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical information record medium which uses the truck for information record as a 
groove, is an optical information record medium with which preformat information was formed as a 
phase pit, and is characterized by forming said phase pit on a groove and having an unsymmetrical slot 
cross-section configuration to the truck core of the groove. 

[Claim 2] The optical information record medium which uses the truck for information record as a 
groove, and is characterized by the angles of inclination of the radial both-sides edge part which it is the 
optical information record medium with which preformat information was formed as a phase pit, the 
truck core of a groove and the core of a phase pit are the same, the flute v^dth of a groove and a phase 
pit is the same, and the channel depth of a groove and a phase pit is the same, and intersects 
perpendicularly with the truck of a phase pit differing. 

[Claim 3] The optical information record medium which uses the truck for information record as a 
groove, and is characterized by being the optical information record medium with which preformat 
information was formed as a phase ph, shifting to radial [ to which a truck and the core of a phase pit 
cross at right angles to the truck core of a groove ], the flute width of a phase pit being smaller than the 
flute width of a groove, the channel depth of a groove and a phase pit being the same, and the angle of 
inclination of the radial both-sides edge part of a phase pit being the same. 

[Claim 4] It is the optical inforination record medium with which the truck for information record was 
used as the groove, and preformat information was formed as a phase pit. It shifts to radial [ to which a 
truck and the core of a phase pit cross at right angles to the truck core of a groove ], The optical 
information record medium characterized by the flute width of a phase pit being larger than the flute 
width of a groove in the range which is not connected with the groove of the truck with which the phase 
pit concerned adjoins radial, the channel depth of a groove and a phase pit being the same, and the 
angles of inclination of the radial both-sides edge part of a phase pit differing. 

[Claim 5] It is the optical information record medium with which the truck for information record was 
used as the groove, and preformat information was formed as a phase pit. The core of a phase pit shifts 
to radial [ which intersects perpendicularly with a truck in the range which is not connected with the 
groove of the truck with which the phase pit concerned adjoins radial ] to the truck core of a groove, and 
the flute width of a groove and a phase pit is the same. The optical information record medium 
characterized by the channel depth of a groove and a phase pit being the same, and the angles of 
inclination of the radial both-sides edge part of a phase pit differing. 

[Claim 6] It is the optical information record medium with which the truck for information record was 
used as the groove, and preformat information was formed as a phase pit. It shifts to radial [ to which a 
truck and the core of a phase pit cross at right angles to the truck core of a groove ]. The flute width of a 
phase pit is larger than the flute v^dth of a groove in the range which is not connected with the groove of 
the truck with which the phase pit concerned adjoins radial, and the channel depth of a groove and a 
phase pit is the same. The optical information record medium characterized by the angle of inclination 
of the radial both-sides edge part of a phase pit being the same. 
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[Claim 7] It is the optical information record medium with which the truck for information record was 
used as the groove, and preformat information was formed as a phase pit. The core of a phase pit shifts 
to radial [ which intersects perpendicularly with a truck in the range which is not connected with the 
groove of the truck with which the phase pit concerned adjoins radial ] to the truck core of a groove, and 
the flute width of a groove and a phase pit is the same. The optical information record medium 
characterized by the channel depth of a groove and a phase pit being the same, and the angle of 
inclination of the radial both-sides edge part of a phase pit being the same. 

[Claim 8] It is the original recording exposure approach for manufacturing an optical information record 
medium according to claim 2. Two exposure beams with the phase pit exposure beam shifted and 
arranged to radial to the groove exposure bea m and truck core w hi ch were arranged centering on the 
truck are used. At the time of groove exposure, original recording is exposed by said groove exposure 
beam. The original recording exposure approach characterized by exposing original recording to 
coincidence by said groove exposure beam when the quantity of light was made smaller than the time of 
groove exposure, and said phase pit exposure beam with the quantity of light smaller than the quantity 
of light of this groove exposure beam at the time of phase pit exposure. 

[Claim 9] It is the original recording exposure approach for manufacturing an optical information record 
medium according to claim 3. The quantity of light arranges two exposure beams in the location which 
becomes symmetrical with radial to a truck core using two exposure beams equally estranged to radial at 
the time of groove exposure, and exposes original recording to coincidence by these exposure beams. 
The original recording exposure approach characterized by shifting only one exposure beam in the 
direction in which the clearance between beams approaches at the time of phase pit exposure, and 
exposing original recording to coincidence by these exposure beams. 

[Claim 10] The original recording exposure approach characterized by being the original recording 
exposure approach for manufacturing an optical information record medium according to claim 3, 
arranging an exposure beam centering on a truck at the time of groove exposure, exposing original 
recording using one exposure beam, lowering the quantity of light and exposing original recording 
rather than the time of groove exposure while shifting an exposure beam from a truck core to radial at 
the time of phase pit exposure. 

[Claim 1 1] It is the original recording exposure approach for manufacturing an optical information 
record medium according to claim 4. Two exposure beams with the phase pit exposure beam shifted and 
arranged to radial to the groove exposure beam and truck core which were arranged centering on the 
truck are used. At the time of groove exposure, original recording is exposed by said groove exposure 
beam. The original recording exposure approach characterized by exposing original recording to 
coincidence rather than the time of groove exposure by said groove exposure beam by which the 
quantity of light was made small, and said phase pit exposure beam smaller than the quantity of light of 
this groove exposure beam at the time of phase pit exposure. 

[Claim 12] It is the original recording exposure approach for manufacturing an optical information 
record medium according to claim 5. Two exposure beams with the phase pit exposure beam shifted and 
arranged to radial to the groove exposure beam and truck core which were arranged centering on the 
truck are used. At tihe time of groove exposure, original recording is exposed by said groove exposure 
beam. The original recording exposure approach characterized by shifting to radial said groove exposure 
beam by which the quantity of light was made smaller than the time of groove exposure at the time of 
phase pit exposure, and said phase pit exposure beam smaller than the quantity of light of this groove 
exposure beam at coincidence, and exposing original recording to coincidence. 
[Claim 13] The original recording exposure approach characterized by being the original recording 
exposure approach for manufacturing an optical information record medium according to claim 6, 
arranging an exposure beam centering on a truck at the time of groove exposure, exposing original 
recording using one exposure beam, raising the quantity of light and exposing original recording rather 
than the time of groove exposure while shifting an exposure beam fi-om a truck core to radial at the time 
of phase pit exposure. 

[Claim 14] It is the original recording exposure approach for manufacturing an optical information 
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record medium according to claim 6. The quantity of light arranges two exposure beams in the location 
which becomes symmetrical with radial to a truck core using two exposure beams equally estranged to 
radial at the time of groove exposure, and exposes original recording to coincidence by these exposure 
beams. The original recording exposure approach characterized by shifting only one exposure beam in 
the direction in which the clearance between beams keeps away at the time of phase pit exposure, and 
exposing original recording to coincidence by these exposure beams. 

[Claim 15] The original recording exposure approach characterized by being the original recording 
exposure approach for manufacturing an optical information record medium according to claim 7, 
arranging an exposure beam centering on a truck at the time of groove exposure, exposing original 
recording using one exposure beam wd th the fixed q uantity of light, shifting an exposure beam from a 
truck core to radial at the time of phase pit exposure, and exposing original recording. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record medium and its original 
recording exposure approach of a mold like a phase-change optical disk which can be written in. 
[0002] 

[Description of the Prior Art] Generally, in the optical information record medium of this kmd of mold 
which can be v^itten in, the synchronizing signal and address information (such information is hereafter 
called "preformat information") for location retrieval are beforehand formed on the disk substrate as a 
phase slot. As the technique of forming such preformat information as a phase slot, there are technique 
of making a slot lie in a zigzag line (wobbling) and technique to which the die length of a discontinuous 
slot (this slot is hereafter called "phase pit"), spacing, and a location are changed. 
[0003] In order to enlarge storage capacity of an optical disk, when spacing (this spacing is hereafter 
called "track pitch") of the groove used as the truck for information record is narrowed, according to the 
technique of carrying out wobbling, sufficient C/N cannot be taken but storage capacity also has 
constraint. 

[0004] Then, according to JP,9-17029,A, forming a phase pit on the land located between grooves is 
proposed, that drawing 23 indicates the optical information record medium of this idea to be typically - 
it is - between Grooves G - a part ~ the phase pit P is formed on Land L. Like illustration, this phase 
pit P becomes the form which connected groove G of an adjoining truck, the shape of i.e., a ladder. 
[0005] As the technique of on the other hand reproducing such a phase pit P, the photodiode made radial 
[ of an optical disk ] (direction which intersects perpendicularly in the direction of a truck) 2 ****s is 
arranged in a light-receiving system, and it is detected as a difference signal of the signal which photo 
electric conversion is carried out and is acquired from this photodiode (refer to drawing 8 in JP,9- 
1 7029,A, and corresponding explanation in a detail). When the phase pit P exists on [ both ] the land L 
located in right and left on both sides of Groove G, by moreover, that (cross talk) in which preformat 
information is read to coincidence and interferes The pattern of the preformat information formed in the 
phase pit P EVEN for even number, ODD for odd number prepares two kinds, and when it becomes the 
arrangement which a cross talk generates, he is trying to use these patterns, switching (refer to drav^ng 2 
in this official report, and corresponding explanation). The problem of a cross talk is solved by this 
technique. 
[0006] 

[Problem(s) to be Solved by the Invention] In the official report mentioned above, two kinds of patterns 
of the preformat information formed in the phase pit P for a cross talk problem are prepared, and since 
he is trying to use a pattern, switching if it becomes the arrangement which a cross talk generates, it can 
be said that it is effective as a solution means of a cross talk problem. 

[0007] However, it can be said to be technical very difficult to switch and expose the EVEN pattern for 
even number and the ODD pattern for odd number, detecting the location (namely, location where the 
phase pit P exists in the land L located in right and left on both sides of Groove G at coincidence) which 
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a cross talk generates during original recording exposure. That is, if there is no error in the rotational 
frequency of exposure original recording, the phase pit pattern of the preformat information which 
switched the EVEN pattern for even number and the ODD pattern for odd number in quest of the 
location which a cross talk generates by count can be encoded, but though it is small, since there is an 
error (generally 0.1% or less) in the rotational frequency of exposure original recording, technique by 
count cannot be taken. Then, it is necessary to detect the location which a cross talk generates, and to 
switch and expose the EVEN pattern for even number, and the ODD pattern for odd number in fact, 
carrying out monitoring of the rotational frequency of exposure original recording. However, the truck 
lay length of the phase pit P is submicron order, since it is very short, will have to perform error 

.detection_of_a.rotational,fiequericy„hy_iiS-ordeiiatJeast,_and3^^ 

detection which a cross talk generates also according to the error which rotational frequency detection 
equipment itself has. 

[0008] Moreover, although not stated to a detail in the official report mentioned above, there is 
technique using a push pull signal (Push-Pull signal = difference signal) as the technique of reproducing 
the preformat information formed in the phase pit P. The playback principle is explained with reference 
to drawing 24 and drawing 25 . Drawing 24 (b) shows the wave of the push pull signal produced near 
ladder-like phase pit P, when the playback beam B crosses the disk radial, as shown in this drav^ng (a). 
Although the push pull signal in this case serves as a sine wave which makes a track pitch TP one 
period, since it is unsymmetrical, in the ladder-like part in which the phase pit P exists, a radial cross- 
section configuration serves as a location where the core (a dashed line shows among drav^ng) of the 
phase pit P shifted to the truck core of Groove G radial only in the dimension s to the truck core shown 
with a broken line. For this reason, since a peak as shown in a push pull signal by magnitude A arises as 
the location of the phase pit P shows to this drawing (b) when reproducing a signal, carrying out 
tracking control along with Groove G as shovm in drawing 25 (a), if the existence or the generating 
location of a peak like this A is detected, the preformat information formed in the phase pit P is 
reproducible. 

[0009] However, the part where the phase pit P exists at coincidence on the land L located in right and 
left on both sides of Groove G (the cross section location of the trucks Tr3 and Tr4 shown in drawing 23 
(b)) Since the radial cross-section configuration of a ladder-like part does not serve as asynmietry in 
refer to drawing 26 (a) even if the phase pit P exists (it shifts to the core of the phase pit P, and s is not 
produced so that the push pull signal of drawing 26 (b) may also show) A peak like A is not produced to 
the push pull signal in the case of reproducing a signal, carrying out tracking control along v^th Groove 
G. That is, when the phase pit P exists at coincidence on the land L located in right and left on both sides 
of Groove G, the problem which cannot detect the preformat information formed in the phase pit P is 
produced. Therefore, also in case it reproduces by the push pull signal, it is formed in the phase pit P and 
EVEN for even number and ODD for odd number prepare two kinds of patterns of preformat 
information, and when it becomes the arrangement which a cross talk generates, it is necessary to use it, 
in order to solve this problem, switching these patterns. 

[0010] Then, this invention aims at offering the optical information record medium which cannot 
receive interference of the phase pit which adjoins even if it exists in the same location to the truck for 
information record with which the phase pit showing preformat information adjoins, and can reproduce 
the phase pit certainly by the push pull method etc., and its original recording exposure approach. 
[0011] 

[Means for Solving the Problem] The optical information record medium of invention according to 
claim 1 uses the truck for information record as a groove, and it is the optical information record 
medium with which preformat information was formed as a phase pit, and said phase pit is fonned on a, 
groove and it has an xmsymmetrical slot cross-section configuration to the truck core of the groovq. 
Therefore, since a phase pit part can be distinguished from a groove part in case a signal is reproduced 
carrying out the tracking of the groove top since a phase pit is formed on a groove and the slot cross- 
section configuration is made unsymmetrical to the truck core of a groove applying tracking control by 
the push pull method, a phase pit can be reproduced. Under the present circumstances, since the phase 
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pit is formed on the groove, interference of the phase pit which adjoins even if it exists in the same 
location to the truck for information record with which a phase pit adjoins is not received. As range (on 
a groove) where a phase pit is formed here, when purely located within the limits of the flute width of a 
groove, although you may overflow into the land field besides a groove, of course, it means not being 
connected with the groove of an adjoining truck. 

[0012] The optical information record medium of invention according to claim 2 uses the truck for 
information record as a groove, it is the optical information record medium with which preformat 
information was formed as a phase pit, the truck core of a groove and the core of a phase pit are the 
same, the flute width of a groove and a phase pit is the same, the channel depth of a groove and a phase 

pitjs_the_same,_and_the_angles_o£inclination_ofJhe-radial-bo^± 

perpendicularly with the truck of a phase pit differ. Therefore, only by changing the angle of inclination 
of the radial both-sides edge part of a phase pit, and considering as an unsymmetrical slot cross-section 
configuration to a truck core, even when the groove of the truck which adjoins a phase pit and it is not 
connected and a phase pit adjoins radial, it is stabilized without receiving the interference and a phase pit 
can be reproduced. 

[0013] The optical information record medium of invention according to claim 3 uses the truck for 
information record as a groove. It is the optical information record medium with which preformat 
information was formed as a phase pit. It shifts to radial [ to which a truck and the core of a phase pit 
cross at right angles to the truck core of a groove ], the flute width of a phase pit is smaller than the flute 
width of a groove, the channel depth of a groove and a phase pit is the same, and the angle of inclination 
of the radial both-sides edge part of a phase pit is the same. Therefore, only by shifting the core of 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. from a truck core, and making the flute width 
of a phase pit into an unsymmetrical slot cross-section configuration to a truck core smaller than a 
groove, even when the groove of the truck which adjoins a phase pit and it is not connected and a phase 
pit adjoins radial, it is stabilized without receiving the interference and a phase pit can be reproduced. 
[0014] The optical information record medium of invention according to claim 4 uses the truck for 
information record as a groove. It is the optical information record medium with which preformat 
information was formed as a phase pit. It shifts to radial [ to which a truck and the core of a phase pit 
cross at right angles to the truck core of a groove ]. The flute v^dth of a phase pit is larger than the flute 
width of a groove in the range which is not connected with the groove of the truck with which the phase 
pit concerned adjoins radial, the channel depth of a groove and a phase pit is the same, and the angles of 
inclination of the radial both-sides edge part of a phase pit differ. Therefore, only by extending the flute 
width of a phase pit in the range which the angle of inclination of the radial both-sides edge part of a 
phase pit is changed, and is not connected with the groove of an adjoining truck, and considering as an 
unsymmetrical slot cross-section configuration to a truck core, even when the groove of the truck which 
adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is stabilized without receiving 
the interference and a phase pit can be reproduced. 

[001 5] The optical information record medium of invention according to claim 5 uses the truck for 
information record as a groove. It is the optical information record medium with which preformat 
information was formed as a phase pit. The core of a phase pit shifts to radial [ which intersects 
perpendicularly with a truck in the range which is not connected with the groove of the truck with which 
the phase pit concerned adjoins radial ] to the truck core of a groove, and the flute width of a groove and 
a phase pit is the same. The channel depth of a groove and a phase pit is the same, and the angles of 
inclination of the radial both-sides edge part of a phase pit differ. Therefore, only by shifting a phase pit 
to radial in the range which the angle of inclination of the radial both-sides edge part of a phase pit is 
changed, and is not connected with the groove of an adjoining truck, and considering as an 
unsymmetrical slot cross-section configuration to a truck core, even when the groove of the truck which 
adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is stabilized without receiving 
the interference and a phase pit can be reproduced. 

[0016] The optical information record medium of invention according to claim 6 uses the truck for 
information record as a groove. It is the optical information record medixim with which preformat 
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information was formed as a phase pit. It shifts to radial [ to which a truck and the core of a phase pit 
cross at right angles to the truck core of a groove ]. The flute width of a phase pit is larger than the flute 
width of a groove in the range which is not connected with the groove of the truck with which the phase 
pit concerned adjoins radial, the charmel depth of a groove and a phase pit is the same, and the angle of 
inclination of the radial both-sides edge part of a phase pit is the same. Therefore, only by extending the 
flute width of a phase pit in the range which is not connected with the groove of an adjoining truck, and 
considering as an unsynmietrical slot cross-section configuration to a truck core, even when the groove 
of the truck which adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is 
stabilized without receiving the interference and a phase pit can be reproduced. 

_[Q017jJlie-opticaLinforrnationjecord.medium-ofi^ 

information record as a groove. It is the optical information record medium with which preformat 
information was formed as a phase pit. The core of a phase pit shifts to radial [ which intersects 
perpendicularly with a truck in the range which is not connected with the groove of the truck with which 
the phase pit concerned adjoins radial ] to the truck core of a groove, and the flute v^dth of a groove and 
a phase pit is the same. The channel depth of a groove and a phase pit is the same, and the angle of 
inclination of the radial both-sides edge part of a phase pit is the same. Therefore, only by shifting a 
phase pit to radial in the range which is not connected with the groove of an adjoining truck, and 
considering as an unsymmetrical slot cross-section configuration to a truck core, even when the groove 
of the truck which adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is 
stabilized without receiving the interference and a phase pit can be reproduced. 
[0018] The original recording exposure approach of invention according to claim 8 is the original 
recording exposure approach for manufacturing an optical information record medium according to 
claim 2. Two exposure beams with the phase pit exposure beam shifted and arranged to radial to the 
groove exposure beam and truck core which were arranged centering on the truck are used. At the time 
of groove exposure, original recording is exposed by said groove exposure beam. At the time of phase 
pit exposure, original recording is exposed to coincidence by said groove exposure beam when the 
quantity of light was made smaller than the time of groove exposure, and said phase pit exposure beam 
with the quantity of light smaller than the quantity of light of this groove exposure beam. Therefore, by 
control with beam spacing of two exposure beams, and the quantity of light, since the original recording 
exposure of a groove and the phase pit can be carried out, the stable phase pit with little fluctuation can 
be formed. 

[0019] The original recording exposure approach of invention according to claim 9 is the original 
recording exposure approach for manufacturing an optical information record medium according to 
claim 3. The exposure quantity of light locates two exposure beams in the location which becomes 
symmetrical with radial to a truck core using two exposure beams equally estranged to radial at the time 
of groove exposure, and exposes original recording to coincidence by these exposure beams. At the time 
of phase pit exposure, only one exposure beam is shifted in the direction in which the clearance between 
beams approaches, and original recording is exposed to coincidence by these exposure beams. 
Therefore, by control with beam spacing of two exposure beams, and the quantity of light, since the 
original recording exposure of a groove and the phase pit can be carried out, the stable phase pit with 
little fluctuation can be formed. 

[0020] It is the original recording exposure approach for manufacturing an optical information record 
medium according to claim 3, using one exposure beam, the original recording exposure approach of 
invention according to claim 10 arranges an exposure beam centering on a truck at the time of groove 
exposure, exposes original recording, rather than the time of groove exposure, lowers the quantity of 
light and exposes original recording while it shifts an exposure beam from a truck core to radial at the 
time of phase pit exposure. Therefore, by one exposure beam shifting, by control with an amount and 
the quantity of light, since the original recording exposure of a groove and the phase pit can be carried 
out, the stable phase pit with little fluctuation can be formed. 

[0021] The original recording exposure approach of invention according to claim 11 is the original 
recording exposure approach for manufacturing an optical information record medium according to 
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claim 4. Two exposure beams with the phase pit exposure beam shifted and arranged to radial to the 
groove exposure beam and truck core which were arranged centering on the truck are used. At the time 
of groove exposure, original recording is exposed by said groove exposure beam, and original recording 
is exposed to coincidence by said groove exposure beam by which the quantity of light was made 
smaller than the time of groove exposure, and said phase pit exposure beam smaller than the quantity of 
light of this groove exposure beam at the time of phase pit exposure. Therefore, by control with beam 
spacing of two exposure beams, and the quantity of light, since the original recording exposure of a 
groove and the phase pit can be carried out, the stable phase pit v^th little fluctuation can be formed. 
[0022] The original recording exposure approach of invention according to claim 12 is the original 

jecording-exposure-approach.for-manufactiiring^an-opticalJnformation-record-medium-according-^^ 

claim 5. Two exposure beams with the phase pit exposure beam shifted and arranged to radial to the 
groove exposure beam and truck core which were arranged centering on the truck are used. At the time 
of groove exposure, original recording is exposed by said groove exposure beam. Said groove exposure 
beam by which the quantity of light was made smaller than the time of groove exposure at the time of 
phase pit exposure, and said phase pit exposure beam smaller than the quantity of light of this groove 
exposure beam are shifted to radial at coincidence, and original recording is exposed to coincidence. 
Therefore, by control with beam spacing of two exposure beams, and the quantity of light, since the 
original recording exposure of a groove and the phase pit can be carried out, the stable phase pit with 
little fluctuation can be formed. 

[0023] It is the original recording exposure approach for manufacturing an optical information record 
medium according to claim 6, using one exposure beam, the original recording exposure approach of 
invention according to claim 13 arranges an exposure beam centering on a truck at the time of groove 
exposure, exposes original recording, rather than the time of groove exposure, raises the quantity of light 
and exposes original recording while it shifts an exposure beam from a truck core to radial at the time of 
phase pit exposure. Therefore, by one exposure beam shifting, by control with an amount and the 
quantity of light, since the original recording exposure of a groove and the phase pit can be carried out, 
the stable phase pit with little fluctuation can be formed. 

[0024] The original recording exposure approach of invention according to claim 14 is the original 
recording exposure approach for manufacturing an optical information record medium according to 
claim 6. The exposure quantity of light locates two exposure beams in the location which becomes 
symmetrical with radial to a truck core using two exposure beams equally estranged to radial at the time 
of groove exposure, and exposes original recording to coincidence by these exposure beams. At the time 
of phase pit exposure, only one exposure beam is shifted in the direction in which the clearance between 
beams keeps away, and original recording is exposed to coincidence by these exposure beams. 
Therefore, by control with beam spacing of two exposure beams, and the quantity of light, since the 
original recording exposure of a groove and the phase pit can be carried out, the stable phase pit with 
little fluctuation can be formed. 

[0025] It is the original recording exposure approach for manufacturing an optical information record 
medium according to claim 7, and using one exposure beam with the fixed quantity of light, the original 
recording exposure approach of invention according to claim 1 5 arranges an exposure beam centering on 
a truck at the time of groove exposure, exposes original recording, it shifts an exposure beam from a 
truck core to radial at the time of phase pit exposure, and exposes original recording. Therefore, by one 
exposure beam shifting, by control with an amount and the quantity of light, since the original recording 
exposure of a groove and the phase pit can be carried out, the stable phase pit v^th little fluctuation can 
be formed. 
[0026] 

[Embodiment of the Invention] The gestalt of operation of the first of this invention is explained based 
on dravying 1 thru/or drawing 4 . In addition, P shall show the phase pit which expresses [ the groove 
used as the truck for information record ] L and preformat information for the land of G and a G groove 
part also with the gestalt of each operation later mentioned in the gestalt list of this operation. Moreover, 
Wp shall show the flute width of Wg and the phase pit P for the flute width of Groove G. 
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[0027] In the optical information record medium of the gestalt of this operation, the phase pit P is 
formed on Groove G, and the angle of inclination of the radial right-and-left both-sides edge part which 
intersects perpendicularly with the truck Tr of the phase pit P is changed. That is, it is referred to as 
thetal !=theta2 (here thetaKtheta 2) when the angle of inclination of an edge part is respectively set to 
thetal and theta2. Incidentally, as for the angle of inclination of the both-sides edge part of Groove G, 
all are set to theta 2. The phase pit P and Groove G are made into the same conditions for other points. 
That is, the flute width Wg of Groove G and the flute width Wp of the phase pit P are Wg=Wp (it does 
not need to be strictly equal), and the channel depth is also made the same. Moreover, the core of the 
phase pit P is in agreement centering on the truck of Groove G. 
-[.002&]-thatis,-the-description-of the^gestalt-of-this-operation-bexontrastJwit^ 
which show in drawing 23 , and be the point which make unsymmetrical the slot cross section 
configuration of the phase pit P to the truck core of a groove G by form the phase pit P on the direct 
groove G, and change the angles of inclination thetal and theta2 of the both sides edge part, without 
form a phase pit on a land L. Therefore, without receiving interference mutually, since tfie phase pit P 
which has an unsymmetrical slot cross-section configuration to a truck core can be arranged even if the 
phase pit P v^ll exist in the same location of the adjoining truck at coincidence, as shown, for example 
in trucks Tr3 and Tr4, from a push pull signal, it is stabilized and playback detection of these phase pits 
P can be carried out. 

[0029] By the way, extensive reproduction of the plastic plate of such an optical information record 
medium is carried out by the injection-molding method from the metal mold called La Stampa. 
Generally, La Stampa is produced according to the La Stampa manufacture process shown in drawing 
2 . In this process, the photoresist film 2 is carried out spreading and BEKU first at a glass substrate 1 
(resist original recording production process ~ drawing 2 (a)). It continues and latent-image formation is 
carried out by exposing with the Ar laser 4 the laser beam which had the resist original recording 3 
condensed, and here (original recording exposure process ~ drawing 2 (b)). The exposed resist original 
recording 3 is developed and the slot pattern 5 is formed on the photoresist film 2 (development process 
~ drav^ng 2 (c)). Sputtering of the nickel film is carried out to the front face of the resist original 
recording 3 on which the slot pattern 5 was formed on the photoresist film 2, and the electric conduction 
coat 6 is formed in it (electric conduction coat down stream processing — drawing 2 (d)). On this electric 
conduction coat 6, the laminating of the nickel is carried out and nickel electrocasting plate 7 is formed 
(nickel electrocasting process ~ drawing 2 (e)). It exfoliates from a glass substrate 1 and this nickel 
electrocasting plate 7 is completed as La Stampa 8 through processing of washing, rear-face polish, and 
diameter processing of inside and outside (exfoliation, washing, rear-face polish, processing process - 
drawing 2 (f)). 

[0030] Here, the model of the original recording exposure process shown in drawing 2 (b) is shown in 
drawing 3 . It is carrying out the crossfeed of this original recording exposure, rotating the resist original 
recording 3 on a turntable 9, and carrying out convergent radiotherapy of the laser beam of the Ar laser 4 
on the resist original recording 3, and the slot pattern 5 for grooves is formed in the shape of a spiral. 10 
is an objective lens. 

[0031] The original recording exposure approach for forming the groove G including the phase pit P of 
ttie gestalt of this operation as shown in drawing 1 about the original recording exposure performed by 
such principle is explained with reference to drawing 4 . With the gestalt of this operation, in order to 
expose Groove G and the phase pit P, two exposure beams are used. One considers as the groove 
exposure beam PWg arranged centering on the truck of Groove G, and other one is taken as the phase pit 
exposure beam PWp which shifts and arranged only the dimension BD to radial to the truck core. First, 
at the time of groove exposure, the resist original recording 3 is exposed only using one groove exposure 
beam PWg arranged on the truck core (a dashed line shows) as shown in drawing 4 (a). Incidentally, if 
the quantity of light of this groove exposure beam PWg is made small, as shown in drawing 4 (b), the 
groove G to which the angle of inclination of a right-and-left both-sides edge part becomes small can be 
formed. The principle to which it can carry out adjustable [ of the angle of inclination of an edge part ] 
by the light control of such an exposure beam is used. At the time of phase pit exposure As shovra in 
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drawing 4 (c), while making the quantity of light of the groove exposure beam PWg smaller than the 
time of groove exposure In order to enlarge the angle of inclination of the edge part of one side (inside 
of drawing, right-hand side), the phase pit exposure beam PWp arranged in the part which separated 
only the dimension BD from the truck core is used together, and the resist original recording 3 is 
exposed to coincidence with two exposure beams PWg and PWp. Under the present circumstances, the 
quantity of light of the phase pit exposure beam PWp is set up like illustration smaller than the quantity 
of light of the groove exposure beam PWg. 

[0032] By performing such an original recording exposure approach, as shovm in drawing 1 , to the 
truck core of Groove G, it is unsymmetrical, Groove G and a flute width are almost the same, and the 
.phase_pitE™where-the-angles-otinclination-theta-l--and-theta2-of4he-right=andJeft-^ 
section become thetal<theta2 can be formed. 

[0033] The gestalt of operation of the second of this invention is explained based on drawing 5 and 
drawing 6 . In the optical information record medium of the gestalt of this operation, the phase pit P is 
formed on Groove G, and the core (core of a slot cross section) of the phase pit P is shifted only for the 
dimension s by radial to the truck core of Groove G. Moreover, to the flute width Wg of Groove G, the 
flute width Wp of the phase pit P is set up small (Wg>Wp), and the channel depth is made the same. It is 
supposed that the angle of inclination of the radial right-and-left both-sides edge part which intersects 
perpendicularly with the truck Tr of the phase pit P is incidentally the same (it is supposed that the angle 
of inclination of the both-sides edge part of Groove G is also the same). 

[0034] That is , the description of the gestalt of this operation be contrast with the conventional example 
showed in drav^ng 23 , and when only a dimension s shift the core from a truck core as more smallish in 
the flute width Wp of the phase pit P than the flute width Wg of Groove G , without form a phase pit on 
Land L , it be the point which can make unsymmetrical the slot cross section configuration of the phase 
pit P to the truck core of Groove G . Therefore, without receiving interference mutually, since the phase 
pit P which has an unsymmetrical slot cross-section configuration to a truck core can be arranged even if 
the phase pit P will exist in the same location of the adjoining truck at coincidence, as shown, for 
example in trucks Tr3 and Tr4, from a push pull signal, it is stabilized and playback detection of these 
phase pits P can be carried out. 

[0035] The original recording exposure approach for forming the groove G including the phase pit P of 
the gestalt of this operation as shown in drawing 5 is explained with reference to drawing 6 . Also v^th 
the gestalt of this operation, in order to expose Groove G and the phase pit P, two exposure beams PWl 
and PW2 are used, the quantity of light sets up equally these exposure beams PWl and PW2 ~ having — 
radial ~ a dimension BD ~ alienation — it is arranged and carried out. First, you make it located in the 
location which becomes symmetrical with radial to a truck core (a dashed line shows) as shown in 
drawing 6 (a) at the time of groove exposure, and the resist original recording 3 is exposed to 
coincidence by these exposure beams PWl and PW2. subsequently, at the time of phase pit exposure, a 
broken line shows to drav^ng 6 (b) ~ as - on the other hand, the exposure beam PWl - the alienation 
between beams - it shifts in the direction in which a dimension BD approaches, and the resist original 
recording 3 is exposed to coincidence by these exposure beams PWl and P^y2. 
[0036] By performing such an original recording exposure approach, as shovm in drawdng 5 , to the 
truck core of Groove G, only a dimension s shifts and a core can form the phase pit P which has the slot 
cross-section configuration where a flute width Wp is small and becomes unsymmetrical from the flute 
width Wg of Groove G to a truck core. That is, by control v^th beam spacing of two exposure beams 
PWl and PW2, and the quantity of light, since the original recording exposure of Groove G and the 
phase pit P can be carried out, the stable phase pit P with little fluctuation can be formed. 
[0037] The gestalt of operation of the third of this invention is explained based on drawing 7 . The 
gestalt of this operation is related with the original recording exposure approach for forming the groove 
G including the phase pit P as shown in drav^ng 5 . With the gestalt of this operation, only one exposure 
beam (here, it considers as the groove exposure beam PWg) is used. First, as a continuous line shows at 
the time of groove exposure, drawing 7 is made to arrange the groove exposure beam PWg centering on 
a truck, and the resist original recording 3 is exposed to it. This is the same as that of the case of drawing 
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4 (a). Subsequently, by performing such an original recording exposure approach that lowers the 
quantity of light to drawing 7 rather than the time of groove exposure at the time of phase pit exposure 
while only a dimension s shifts the groove exposure beam PWg from a truck core to radial, as a broken 
line shows, and exposes the resist original recording 3, as shown in drawing 5 To the truck core of 
Groove G, only a dimension s shifts and a core can form the phase pit P which has the slot cross-section 
configuration where a flute width Wp is small and becomes unsymmetrical fi"om the flute width Wg of 
Groove G to a truck core. That is, by one groove exposure beam PWg shifting, by control with an 
amount and the quantity of light, since the original recording exposure of Groove G and the phase pit P 
can be carried out, the stable phase pit P with little fluctuation can be formed. 

_[.0038]-The-gestalt-of-operation_of-the-fourth-ofthis4nvention4S-exph 

drawing 9 . In the optical information record medium of the gestalt of this operation, the phase pit P is 
formed on Groove G, and the angle of inclination of the radial right-and-left both-sides edge part which 
intersects perpendicularly with the truck Tr of the phase pit P is changed. That is, it is referred to as 
thetal !=theta2 (here thetal<theta 2) when the angle of inclination of an edge part is respectively set to 
thetal and theta2. Incidentally, as for the angle of inclination of the both-sides edge part of Groove G, 
all are set to theta 2. Moreover, the core (core of a slot cross section) of the phase pit P is shifted only for 
the dimension s by radial to the truck core of Groove G. Moreover, to the flute width Wg of Groove G, 
the flute width Wp of the phase pit P is set up greatly (Wg<Wp), and the channel depth is made the 
same. Incidentally, although the flute width Wp of the phase pit P is larger than the flute width Wg of 
Groove G, it considers as within the limits which is not connected with the groove G of the truck with 
which the phase pit P adjoins. 

[0039] that is , it be contrast with the conventional example showed in drawing 23 , and although the 
phase pit P be form also in the part on a land L , the description of the gestalt of this operation be stop a 
flute width within limits which be connect with the groove G of the truck with which the phase pit P 
adjoin , and be the point which can make unsymmetrical the slot cross section configuration of the phase 
pit P to the truck core of a groove G . Therefore, without receiving interference mutually, since the 
phase pit P which has an unsymmetrical slot cross-section configuration to a truck core can be arranged 
even if the phase pit P will exist in the same location of the adjoining truck at coincidence, as shown, for 
example in trucks Tr3 and Tr4, from a push pull signal, it is stabilized and playback detection of these 
phase pits P can be carried out. 

[0040] The original recording exposure approach for forming the groove G including the phase pit P of 
tiie gestalt of this operation as shovm in drawing 8 is explained with reference to drawing 9 . Also with 
the gestalt of this operation, in order to expose Groove G and the phase pit P, two exposure beams are 
used. One considers as the groove exposure beam PWg arranged centering on the truck of Groove G, 
and other one is taken as the phase pit exposure beam PWp which shifts and arranged only the 
dimension BD to radial to the truck core. First, at the time of groove exposure, the resist original 
recording 3 is exposed only using one groove exposure beam PWg arranged on the truck core (a dashed 
line shows) as shown in drawing 9 (a). This is the same as that of the case of drawing 4 (a). 
Subsequently, at the time of phase pit exposure, as are mentioned above, and the principle to which it 
can carry out adjustable [ of the angle of inclination of an edge part ] by the light control of an exposure 
beam is used and it is shown in drawing 9 (b) While making the quantity of light of the groove exposure 
beam PWg smaller than the time of groove exposure In order to enlarge the angle of inclination of the 
edge part of one side (inside of drav^ng, right-hand side), the phase pit exposure beam PWp arranged in 
the part which separated only the dimension BD from the truck core is used together, and the resist 
original recording 3 is exposed to coincidence with two exposure beams PWg and PWp. Under the 
present circumstances, the quantity of light of the phase pit exposure beam PWp is set up like 
illustration smaller than the quantity of light of the groove exposure beam PWg. But if it contrasts with 
the original recording exposure approach for forming the phase pit P as shown in drawing 1 , the 
exposure beam PWg and the dimension BD between PWp(s) are larger than the case where it is shown 
in drawing 4 (c), and as a broken line also shows the quantity of light by the side of the phase pit 
exposure beam PWp in drawing 9 (b), they are somewhat enlarged. That is, in order to extend the flute 
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width Wp of the phase pit P, rather than the case of the approach shown in drawing 4 , it is supposed 
that the distance between the exposure beam PWg and PWp is larger, and the quantity of Hght of the 
phase pit exposure beam PWp is somewhat also enlarged. 

[0041] By performing such an original recording exposure approach, as shown in drawing 8 , a core can 
form the phase pit P where only a dimension s has the slot cross-section configuration where shift and 
the angles of inclination thetal and theta2 of the right-and-left edge part of a slot cross section are set to 
thetal<theta2, and a flute width Wp is large and becomes unsymmetrical from Groove G to a truck core 
to the truck core of Groove G. That is, by control with beam spacing of two exposure beams PWg and 
PWp, and the quantity of light, since the original recording exposure of Groove G and the phase pit P 

can bexarried-Out,-the-Stable-phase_pit.E»withJittle-fluctuationxan-be-forniei 

[0042] The gestalt of operation of the fifth of this invention is explained based on drawing 10 and 
drawing 1 1 . In the optical information record medium of the gestalt of this operation, the phase pit P is 
formed on Groove G, and if the angle of inclination of the radial right-and-left both-sides edge part 
which intersects perpendicularly with the truck Tr of the phase pit P is **, it is carried out. That is, it is 
referred to as thetal !=theta2 (here thetal <theta 2) when the angle of inclination of an edge part is 
respectively set to thetal and theta2. Incidentally, as for the angle of inclination of the both-sides edge 
part of Groove G, all are set to theta 2. Moreover, the core (core of a slot cross section) of the phase pit P 
is shifted only for the dimension s by radial to the truck core of Groove G. Moreover, the flute width Wg 
of Groove G and the flute width Wp of the phase pit P are set up identically (Wg=Wp), and the channel 
depth is made the same. Incidentally, it considers as within the limits which is not connected with the 
groove G of the truck with which, as for an amount s, the phase pit P adjoins by shifting to the truck 
core of the phase pit P. 

[0043] that is , it be contrast with the conventional example showed in drawing 23 , and although the 
phase pit P be form also in the part on a land L , the description of the gestalt of this operation be the 
phase pit P shift within limits which be connect with the groove G of the truck with which the phase pit 
P adjoin , and hold down an amount s to it , and be the point which make unsymmetrical the slot cross 
section configuration of the phase pit P to the truck core of a groove G . Therefore, v^thout receiving 
interference mutually, since the phase pit P which has an unsymmetrical slot cross-section configuration 
to a truck core can be arranged even if the phase pit P will exist in the same location of the adjoining 
truck at coincidence, as shown, for example in trucks Tr3 and Tr4, from a push pull signal, it is 
stabilized and playback detection of these phase pits P can be carried out. 

[0044] The original recording exposure approach for forming the groove G including the phase pit P of 
the gestalt of this operation as shown in drawing 10 is explained with reference to drawing 1 1 . Also 
with the gestalt of this operation, in order to expose Groove G and the phase pit P, two exposxire beams 
are used. One considers as the groove exposure beam PWg arranged centering on the truck of Groove G, 
and other one is taken as the phase pit exposure beam PWp which shifts and arranged only the 
dimension BD to radial to the truck core. First, at the time of groove exposure, the resist original 
recording 3 is exposed only using one groove exposure beam PWg arranged on the truck core (a dashed 
line shows) as shovm in drawing 1 1 (a). This is the same as that of the case of drawdng 4 (a). 
Subsequently, at the time of phase pit exposure, as are mentioned above, and the principle to which it 
can carry out adjustable [ of the angle of inclination of an edge part ] by the light control of an exposure 
beam is used and it is shown in drawing 1 1 (b) While making the quantity of light of the groove 
exposure beam PWg smaller than the time of groove exposure In order to enlarge the angle of 
inclination of the edge part of one side (inside of drawing, right-hand side), the phase pit exposure beam 
PWp arranged in the part which separated only the dimension BD from the truck core is used together, 
and the resist original recording 3 is exposed to coincidence with two exposure beams PWg and PWp. 
Under the present circumstances, the quantity of light of the phase pit exposure beam PWp is set up like 
illustration smaller than the quantity of light of the groove exposure beam PWg. Moreover, in order to 
shift the core of the phase pit P to radial to a truck core, as a broken line shows at the time of phase pit 
exposure, only a dimension s shifts [ drawing 1 1 (b) ] these two exposure beams PWg and PWp from a 
truck core to radial at coincidence. 
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[0045] By performing such an original recording exposure approach, as shown in drawing 10 , a core 
can form the phase pit P where only a dimension s has the slot cross-section configuration which it 
shifts, and the angles of inclination thetal and theta2 of the right-and-left edge part of a slot cross 
section are set to thetal <theta2, and becomes unsymmetrical to a truck core to the truck core of Groove 
G. That is, by control with beam spacing of two exposure beams PWg and PWp, and the quantity of 
light, since the original recording exposure of Groove G and the phase pit P can be carried out, the stable 
phase pit P with little fluctuation can be formed. 

[0046] The gestalt of operation of the sixth of this invention is explained based on drawing 12 and 
drawing 1 3 . In the optical information record medium of the gestalt of this operation, the phase pit P is 

Jbrmed.oruGroov.ejG,_and_the-Core4core_of-a-slotxross_secdon^ 

dimension s by radial to the truck core of Groove G. Moreover, to the flute width Wg of Groove G, the 
flute width Wp of the phase pit P is set up greatly (Wg<Wp), and the channel depth is made the same. 
Incidentally, although the flute width Wp of the phase pit P is larger than the flute width Wg of Groove 
G, it considers as within the limits which is not connected with the groove G of the truck with which the 
phase pit P adjoins. It is supposed that the angle of inclination of the radial right-and-left both-sides edge 
part which intersects perpendicularly v^th the truck Tr of the phase pit P is incidentally the same (it is 
supposed that the angle of inclination of the both-sides edge part of Groove G is also the same). 
[0047] that is , the description of the gestalt of this operation be contrast with the conventional example 
showed in drawing 23 , and although the phase pit P be form also in the part on a land L , it be the point 
which be a flute width and shift and stop an amount and make unsymmetrical the slot cross section 
configuration of the phase pit P to the truck core of a groove G within limits which be connect with the 
groove G of the truck with which the phase pit P adjoin . Therefore, without receiving interference 
mutually, since the phase pit P which has an unsymmetrical slot cross-section configuration to a truck 
core can be arranged even if the phase pit P will exist in the same location of the adjoining truck at 
coincidence, as shown, for example in trucks Tr3 and Tr4, from a push pull signal, it is stabilized and 
playback detection of these phase pits P can be carried out. 

[0048] The original recording exposure approach for forming the groove G including the phase pit P of 
the gestalt of this operation as shown in drawing 12 is explained with reference to drawing 13 . Also 
with the gestalt of this operation, in order to expose Groove G and the phase pit P, two exposure beams 
PWl and PW2 are used, the quantity of light sets up equally these exposure beams PWl and PW2 - 
having - radial ~ a dimension BD - alienation - it is arranged. First, you make it located in the location 
which becomes symmetrical with radial to a truck core (a dashed line shows) as shown in drawing 13 (a) 
at the time of groove exposure, and the resist original recording 3 is exposed to coincidence by these 
exposure beams PWl and PW2. This is the same as that of the case of drawing 6 (a), subsequently, at 
the time of phase pit exposure, a broken line shows to drawing 13 (b) — as - on the other hand, the 
exposure beam PW2 — the alienation between beams ~ it shifts in the direction in which a dimension 
BD spreads (it keeps away), and the resist original recording 3 is exposed to coincidence by these 
exposure beams PWl and PW2. 

[0049] By performing such an original recording exposure approach, as shown in drawing 12 , to the 
truck core of Groove G, only a dimension s shifts and a core can form the phase pit P which has the slot 
cross-section configuration where a flute width Wp is wide and becomes unsymmetrical fi-om the flute 
width Wg of Groove G to a truck core. That is, by control with beam spacing of two exposure beams 
PWl and PW2, and the quantity of light, since the original recording exposure of Groove G and the 
phase pit P can be carried out, the stable phase pit P with little fluctuation can be formed. 
[0050] The gestalt of operation of the seventh of this invention is explained based on drawing 14 . The 
gestalt of this operation is related with the original recording exposure approach for forming the groove 
G including the phase pit P as shown in drawing 12 . With the gestalt of this operation, only one 
exposure beam (here, it considers as the groove exposure beam PWg) is used. First, as a continuous line 
shows at the time of groove exposure, drawing 14 is made to arrange the groove exposure beam PWg 
centering on a truck, and the resist original recording 3 is exposed to it. This is the same as that of the 
case of drawing 4 (a). By subsequently, the thing for which such an original recording exposure 
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approach that raises the quantity of light to drawing 14 rather than the time of groove exposure at the 
time of phase pit exposure while only a dimension s shifts the groove exposure beam PWg from a truck 
core to radial, as a broken line shows, and exposes the resist original recording 3 is performed As shown 
in drawing 12 , to the truck core of Groove G, only a dimension s shifts and a core can form the phase 
pit P which has the slot cross-section configuration where a flute width Wp is wide and becomes 
unsynmietrical from the flute width Wg of Groove G to a truck core. That is, by one groove exposure 
beam PWg shifting, by control with an amount and the quantity of light, since the original recording 
exposure of Groove G ^nd the phase pit P can be carried out, the stable phase pit P with little fluctuation 
can be formed. 

_[„005JJjnie_gestalt_of_operation_oLthe_eightli_o£tMs_inveiitioiii^ 

drawing 16 , In the optical information record medium of the gestalt of this operation, the phase pit P is 
formed on Groove G, and the core (core of a slot cross section) of the phase pit P is shifted only for the 
dimension s by radial to the truck core of Groove G. But it considers as within the limits which is not 
connected with the groove G of the truck with which, as for an amount s, the phase pit P adjoins by 
shifting to the truck core of the phase pit P. Moreover, the flute width Wg of Groove G and the flute 
width Wp of the phase pit P are set up identically (Wg=Wp), and the channel depth is also made the 
same. It is supposed that the angle of inclination of the radial right-and-left both-sides edge part which 
intersects perpendicularly with the truck Tr of the phase pit P is incidentally the same (it is supposed that 
the angle of inclination of the both-sides edge part of Groove G is also the same). 
[0052] that is , it be contrast with the conventional example showed in drawing 23 , and although the 
phase pit P be form also in the part on a land L , the description of the gestalt of this operation be shift 
within limits which be connect with the groove G of the truck with which the phase pit P adjoin , and 
stop an amount , and be the point which make unsymmetrical the slot cross section configuration of the 
phase pit P to the truck core of a groove G . Therefore, without receiving interference mutually, since 
the phase pit P which has an unsymmetrical slot cross-section configuration to a truck core can be 
arranged even if the phase pit P will exist in the same location of the adjoining truck at coincidence, as 
shown, for example in trucks Tr3 and Tr4, from a push pull signal, it is stabilized and playback detection 
of these phase pits P can be carried out. 

[0053] The original recording exposure approach for forming the groove G including the phase pit P of 
the gestalt of this operation as shovm in drawing 15 is explained with reference to drawing 16 . With the 
gestalt of this operation, only one exposure beam (here, it considers as the groove exposure beam PWg) 
is used. First, as a continuous line shows at the time of groove exposure, drav^ng 16 is made to arrange 
the groove exposure beam PWg centering on a truck, and the resist original recording 3 is exposed to it. 
This is the same as that of the case of drawing 4 (a). Subsequently, by performing such an original 
recording exposure approach that only a dimension s shifts the groove exposure beam PWg from a truck 
core to radial at drawing 16 at the time of phase pit exposure as a broken line shows, and exposes the 
resist original recording 3, as shown in drawing 12 , the phase pit P which has the slot cross-section 
configuration where only a dimension s shifts and a core becomes unsymmetrical to a truck core can be 
formed to the truck core of Groove G. That is, by one groove exposure beam PWg shifting, by control 
with an amount and the quantity of light, since the original recording exposure of Groove G and the 
phase pit P can be carried out, the stable phase pit P with little fluctuation can be formed. 
[0054] 

[Example] Like the gestalt of each operation mentioned above, relation wdth the variation A of the push 
pull signal of the phase pit part explained by the phase pit P which has an unsymmetrical slot cross- 
section configuration to the truck core of Groove G, and drawing 25 is explained. Here, the numeric 
value LPP which did the division of the variation A vnth the sum signal level at the time of reproducing 
Groove G for convenience shall be used. Moreover, as a playback beam B, the laser beam the 
wavelength of 635nm and whose beam diameter are about 0.9 micrometers was used. Furthermore, the 
track pitch TP set to about 0.8 micrometers, and used for the substrate what formed phase change die 
materials as record film. 

[0055] First, the first example of this invention is explained with reference to drav^ing 17 . This example 
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examines the situation of change of LPP at the time of corresponding to the gestah of the first operation 
and changing the angle of inclination theta 1 of the single-sided edge part of the phase pit P with which 
it was shown in drawing 1 . Incidentally, as shown in drawing 17 (b), the angle of inclination theta 2 of 
the edge part of another side was fixed at 45 degrees. Moreover, the flute width Wp of the phase pit P 
was made to 0.4 micrometers, and the channel depth Dp was made into 600A. Among drawing 17 (a), 
when, as for O mark, the phase pit P does not exist in an adjoining truck, - mark shows LPP in case the 
phase pit P exists to the adjoining truck (when there is interference). As the original recording exposure 
approach, it considers as the approach using two exposure beams explained by drawing 4 , and samples 
various by controlling spacing and the quantity of light between exposure beams are produced. 
-[0056]-AGCording4o-dr^ving47- (a) which shows the-result-of^^^ 

theta 1 of a single-sided edge part is made small about the phase pit P, the value of LPP becomes larger, 
but it becomes clear that it becomes about LPP=0.20 and max at about 10 degrees. - As the mark shows', 
even when there is fear of interference of phase pits, as compared with the case where O mark shows, a' 
LPP value is extent which falls about by 0.05, and it turns out that the effect by interference is few. In 
order to raise the signal stability of LPP, and the detection dependability of the phase pit P in the case of 
this example, it turns out that it is good to make the angle of inclination theta 1 of a single-sided edge 
part into about 1 0 degrees. 

[0057] The second example of this invention is explained with reference to drawing 1 8 . This example 
examines the situation of change of LPP at the time of corresponding to the gestalt of the second 
operation, shifting only the single-sided edge part of the phase pit P, and making it change in the 
direction where the flute width Wp of the phase pit P is narrow (small) shown in drawing 5 . 
Incidentally, as shown in drawin g 18 (b), the angles of inclination thetal and theta2 of a both-sides edge 
part were fixed to 45 degrees. Moreover, the flute width Wp of the phase pit P was made to 0.4 
micrometers, and the channel depth Dp was made into 600A. Among drawing 18 (a), when, as for O 
mark, the phase pit P does not exist in an adjoining truck, - mark shows LPP in case the phase pit P 
exists to the adjoining truck (when there is interference). As the original recording exposure approach, it 
considers as the approach using two exposure beams explained by drawing 6 , and samples various by 
controlling spacing and the quantity of light between exposure beams are produced. 
[0058] According to drawdng 18 (a) which shows the result of this example, it becomes clear that the 
flute width Wp of the phase pit P becomes about LPP=0.23 and max by about 0 .2 micrometers. - As the 
mark shows, even when there is fear of interference of phase pits, a LPP value is extent which falls 
about by 0.05 as compared with the case where O mark shows, and it turns out that the effect by 
interference is few. It means that about 0.06 micrometers of slot cores of the phase pit P had shifted to 
the truck core of Groove G at this time. In order to raise the signal stability of LPP, and the detection 
dependability of the phase pit P in the case of this example, it turns out that it is good to shift and to set 
[ which a flute width Wp receives by about 0.2 micrometers centering on a truck ] an amount s to about 
0.06 micrometers. 

[0059] The tiiird example of this invention is explained with reference to drawing 19 . This example 
examines the situation of change of LPP at the time of shifting only the single-sided edge part of the 
phase pit P to the bottom of the condition which was shown in drawing 8 and from which it corresponds 
to the gestalt of the fourth operation, and the angles of inclination thetal and theta2 of a right-and-left 
both-sides edge part differ, and making it change in the direction where the flute width Wp of the phase 
pit P is wide (greatly). Incidentally, as shown in drawing 19 (b), the angle of inclination of a both-sides 
edge part was fixed to thetal=10 degree and theta2=45 degree. Moreover, the channel depth Dp of the 
phase pit P was made into 600 A. Among drawing 19 (a), when, as for O mark, the phase pit P does not 
exist in an adjoining truck, - mark shows LPP in case the phase pit P exists to the adjoining tiiick (when 
there is interference). As the original recording exposure approach, it considers as the approach using 
two exposure beams explained by drawing 9 , and samples various by conti-olling spacing and tiie 
quantity of light between exposure beams are produced. 

[0060] According to drawing 19 (a) which shows the result of tiiis example, tiie phase pit P is made 
larger than tiie case (Wp=40micrometer) of tiie first example, and if the core is shifted in tiie direction of 
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an arrow head, it will become clear that it becomes large high-priced [ of LPP ]. As for LPP, a flute 
width Wp serves as max by about 0.65 micrometers. When in the case of this example it is stabilized 
and the point which carries out slot formation is thought as important so that it may not be connected 
with the groove G of the truck with which the phase pit P adjoins, it is desirable to set the flute width 
Wp of the phase pit P as within the limits extent of 0.5-0.7 micrometers. Because, since a track pitch TP 
is about 0.8 micrometers, when a flute width Wp is set to 0.6 micrometers or more, it is because the 
probability which leads to the groove G of the truck which adjoins the phase pit P and it by fluctuation 
of a track pitch TP, each beam quantity of light fluctuation, etc. becomes high. 
[0061] The fourth example of this invention is explained with reference to drawing 20 . This example 
_exaniines_the,situation.ofxhange„of.LPP__at_the.time.oTmakingj:adiaLs 

of the condition from which it corresponds to the gestalt of the fifth operation, and the angles of 
inclination thetal and theta2 of a right-and-left both-sides edge part differ [ which was shown in drawing 
10 ]. Incidentally, as shown in drawing 20 (b), the angle of inclination of a both-sides edge part was 
fixed to thetal =10 degree and theta2=45 degree. Moreover, the flute vridth Wp of the phase pit P was 
made to 0.4 micrometers, and the channel depth Dp was made into 600A. Among drawing 20 (a), when, 
as for O mark, the phase pit P does not exist in an adjoining truck, - mark shows LPP in case the phase 
pit P exists to the adjoining truck (when there is interference). As the original recording exposure 
approach, it considers as the approach using two exposure beams explained by drawing 1 1 , and samples 
various by controlling spacing and the quantity of light between exposure beams are produced. 
[0062] According to drawing 20 (a) which shows the result of this example, if the location of the phase 
pit P is shifted to radial rather than the case of the first example, it will become clear that it becomes 
large high-priced [ of LPP ]. Especially, in the case of this example, if it shifts from the truck core of the 
core of the phase pit P and an amount (shift amount) is set to about 0.15 micrometers, it turns out that 
the value of LPP becomes max about by 0.4. 

[0063] The fifth example of this invention is explained with reference to drawing 21 . This example 
examines the situation of change of LPP at the time of corresponding to the gestalt of the sixth 
operation, shifting only the single-sided edge part of the phase pit P to the bottom of the condition that 
the angles of inclination thetal and theta2 of a right-and-left both-sides edge part are the same, and 
making it change in the direction where the flute width Wp of the phase pit P is wide (greatly) shown in 
drawing 12 . Incidentally, as shown in drawing 21 (b), the angle of inclination of a both-sides edge part 
was fixed to thetal =theta2=45 degree. Moreover, the channel depth Dp of the phase pit P was made into 
600A. Among drawing 21 (a), when, as for O mark, the phase pit P does not exist in an adjoining truck, 
- mark shows LPP in case the phase pit P exists to the adjoining truck (when there is interference). As 
the original recording exposure approach, it considers as the approach using two exposure beams 
explained by drawing 13 , and samples various by controlling spacing and the quantity of light between 
exposure beams are produced. 

[0064] According to drawing 21 (a) which shows the result of this example, it becomes clear to high- 
priced [ of LPP ] that it becomes large by making the phase pit P large and shifting the core in the 
direction of an arrow head rather than the case of the second example which makes a flute width Wp 
small. When there is interference of phase pits, if a flute width Wp is set to about 0.6 micrometers from 
this graph, it turns out that LPP becomes about 0.4 and max. 

[0065] The sixth example of this invention is explained with reference to drawing 22 . This example 
examines the situation of change of LPP at the time of corresponding to the gestalt of the eighth 
operation and making radial shift the phase pit P to the bottom of the condition that the angles of 
inclination thetal and theta2 of a right-and-left both-sides edge part are the same v^th which it was 
shown in drawing 15 . Incidentally, as shown in drawing 22 (b), the angle of inclination of a both-sides 
edge part was fixed to thetal =theta2=45 degree. Moreover, the flute width Wp of the phase pit P was 
made to 0.42 micrometers, and the channel depth Dp was made into 600A. Among drawing 22 (a), 
when, as for O mark, the phase pit P does not exist in an adjoining truck, - mark shows LPP in case the 
phase pit P exists to the adjoining truck (when there is interference). As the original recording exposure 
approach, it considers as the approach using one exposure beam explained by drawing 16 , and samples 
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various by an exposure beam shifting and controlling an amount (shift quantity of light) are produced. 
[0066] According to drawing 22 (a) which shows the result of this example, if the location of the phase 
pit P is shifted to radial, it will become clear that it becomes large high-priced [ of LPP ]. If the shift 
amount of the phase pit P is set to about 0.2 micrometers from this graph when there is interference of 
phase pits, it turns out that LPP becomes 0.4 and max. 
[0067] 

[Effect of the Invention] Since according to the optical information record medium of invention 
according to claim 1 a phase pit is formed on a groove and the slot cross-section configuration is made 
unsymmetrical to the truck core of a groove Since a phase pit part can be certainly distinguished from a 

-groove^^arLinxase-a signd is-reproducedxanying-outthe-tracking-of-t^ 

control by the push pull method Since a phase pit can be reproduced and the phase pit is formed on the 
groove in this case, interference of the phase pit which adjoins even if it exists in the same location to 
the truck for information record with which a phase pit adjoins is not received. 
[0068] According to the optical information record medium of invention according to claim 2, only by 
changing the angle of inclination of the radial both-sides edge part of a phase pit, and considering as an 
unsymmetrical slot cross-section configuration to a truck core, even when the groove of the truck which 
adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is stabilized without receiving 
the interference and a phase pit can be reproduced. 

[0069] According to the optical information record medium of invention according to claim 3, it shifts to 
radial [ to which a truck and the core of a phase pit cross at right angles to the truck core of a groove ], 
the flute width of a phase pit is smaller than the flute width of a groove, the channel depth of a groove 
and a phase pit is the same, and the angle of inclination of the radial both-sides edge part of a phase pit 
is the same. Therefore, only by shifting the core of Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. from a truck core, and making the flute width of a phase pit into an unsymmetrical slot cross- 
section configuration to a truck core smaller than a groove, even when the groove of the truck which 
adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is stabilized without receiving 
the interference and a phase pit can be reproduced. 

[0070] According to the optical information record medium of invention according to claim 4, the angle 
of inclination of the radial both-sides edge part of a phase pit is changed. And only by extending the 
flute width of a phase pit in the range which is not connected with the groove of an adjoining truck, and 
considering as an unsymmetrical slot cross-section configuration to a truck core Even when the groove 
of the truck which adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is 
stabilized without receiving the interference and a phase pit can be reproduced. 

[0071] According to the optical information record medium of invention according to claim 5, the angle 
of inclination of the radial both-sides edge part of a phase pit is changed. And only by shifting a phase 
pit to radial in the range which is not connected with the groove of an adjoining truck, and considering 
as an unsymmetrical slot cross-section configuration to a truck core Even when the groove of the truck 
which adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is stabilized without 
receiving the interference and a phase pit can be reproduced. 

[0072] Only by according to the optical information record medium of invention according to claim 6, 
extending the flute width of a phase pit in the range which is not connected with the groove of an 
adjoining truck, and considering as an unsymmetrical slot cross-section configuration to a truck core, 
even when the groove of the truck which adjoins a phase pit and it is not connected and a phase pit 
adjoins radial, it is stabilized without receiving the interference and a phase pit can be reproduced. 
[0073] Only by according to the optical information record medium of invention according to claim 7, 
shifting a phase pit to radial in the range which is not connected v^th the groove of an adjoining truck, 
and considering as an unsymmetrical slot cross-section configuration to a truck core, even when the 
groove of the truck which adjoins a phase pit and it is not connected and a phase pit adjoins radial, it is 
stabilized without receiving the interference and a phase pit can be reproduced. 
[0074] According to the original recording exposure approach of invention according to claim 8, since 
the original recording exposure of a groove and the phase pit can be carried out by control with beam 
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spacing of two exposure beams, and the quantity of light, the stable phase pit with little [ when 
manufacturing an optical information record medium according to claim 2 ] fluctuation can be formed. 
[0075] Since the original recording exposure of a groove and the phase pit can be carried out by control 
with beam spacing of two exposure beams, and the quantity of light, when manufacturing an optical 
information record medium according to claim 3 according to the original recording exposure approach 
of invention according to claim 9, the stable phase pit with little fluctuation can be formed. 
[0076] Since according to the original recording exposure approach of invention according to claim 10 
one exposure beam shifts and the original recording exposure of a groove and the phase pit can be 
carried out by control with an amount and the quantity of light, when manufacturing an optical 
Jriforniationjrecord jnedium_according.to. claini-3 ,_the.stabl^^ 
formed. 

[0077] Since the original recording exposure of a groove and the phase pit can be carried out by control 
with beam spacing of two exposure beams, and the quantity of light, when manufacturing an optical 
information record medium according to claim 4 according to the original recording exposure approach 
of invention according to claim 1 1, the stable phase pit with little fluctuation can be formed. 
[0078] Since the original recording exposure of a groove and the phase pit can be carried out by control 
with beam spacing of two exposure beams, and the quantity of light, when manufacturing an optical 
information record medium according to claim 5 according to the original recording exposure approach 
of invention according to claim 12, the stable phase pit with little fluctuation can be formed. 
[0079] Since according to the original recording exposure approach of invention according to claim 1 3 
one exposure beam shifts and the original recording exposure of a groove and the phase pit can be 
carried out by control with an amount and the quantity of light, when manufacturing an optical 
information record medium according to claim 6, the stable phase pit with little fluctuation can be 
formed. 

[0080] Since the original recording exposure of a groove and the phase pit can be carried out by control 
with beam spacing of two exposure beams, and the quantity of light, when manufacturing an optical 
information record medium according to claim 6 according to the original recording exposure approach 
of invention according to claim 14, the stable phase pit with little fluctuation can be formed. 
[0081] Since according to the original recording exposure approach of invention according to claim 15 
one exposure beam shifts and the original recording exposure of a groove and the phase pit can be 
carried out by control with an amount and the quantity of light, when manufacturing an optical 
information record medium according to claim 7, the stable phase pit with little fluctuation can be 
formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0003] ^^X9ff)^^S.^±% <-fhtz)sbliZ 
If ^»ffl Vy y^btch V)V--r<n^ ( WT, 

ix-r, m^&izmmhh. 

[00 04] ^ZX\ «fm^9-170 29^^l;J; 

ittf , y/\^zrm{zmm-h y y Kiccaab: y h 



i7)jD<. ^^ffllf y ^P{ig¥«■r4^5 •y^<7):/;^- 
yGN±S:-:>^:v^^lg. fin*,. »^«fc=5r&. 
[0005] -^r, >ioid^rfi[ffiey hPi^s^^s 

^mb L-C«, *r-fX^'cO^:fr|6] ( h5 y^':tri6jt 



10 ^9-1702 9^^«?+«0H8ftt/itlB-f--SiiHJ# 
M) . ^)V-yGt:^X'1£^iz&m:thyy]i 

Xh-:?) <DX\ {afflt yhPT'JgjS$*tST»j7*- 

SMiz^j:':>fz^tziiZixf><^j^9-yt:mmtxmm 

■rsidtcLTv^s (Pii&^4'<oa2aif*fiE-rsittBB 

20 ^IS. 

[0006 ] 

imMmmLXdbi-tmmimi^tti^^mu. 9 

DXh-^'^0)t*^t:fifflt: y hP-cm^^iST'j 
7*-v.y MS«coyN-:J'-y5r2a»fflSLTfc#. ^' 

m%.b\^x\t-mb\^th. 

[0007] ti>^>*^ ^'QXh-i'*if64-rsfi[B 
30 Pll^fcfifflt-/>-P*<#?3E^SfiS) ?rlSffiS3t't't«l 

9-yb^'mx.xn%-fhzb \tmm\zim\znL 
\^b\^i.h. m>. n.mmmm)iz^W£\fix 
a. n%T9vxh~9<7>m.-th&Mi:^if>ximm 

EVENJ^9-yb^^mSODDJ^9->b irWitt: 

\^-ri>zbifiX'^hiti^. mmm<Dmmnzii^bi v^^r 

*-'f>t^ (HRWt»4, 0. 1%OT) 

bmmoDD^^9->bi:^txm^-ri>'£mifiif> 

m$mi^ai^mij^^WMizX'>x{>. 9axh- 
9ipm.-tmm^tinzwm^^ txtto. 

[ 0 0 0 8 ] ^ 153* Lfc4^+TiiBifflfc{Jj*/<./;> 

50 -y hmiim.-rh^mb lt, r -y i^^nvm^ < p 



(4) 



1 1-66630 



ush-Puii m^=mm^) im^'^t^miphh. ^<m 

4iSa5r024at/H2 5S-#BgLTiKHWI.. 024 
( b ) l±|SI0 ( a ) fcSrf J: o (cS^t'-AB^Jr -f X 

i^^ryl^^li h 5 -y ^ e y P ^ 1 ^}(flt -rS iE3£ 

»t^rs*5^ fi[«e yhp*>-^pfcts«^tta5^-c«^ 



J: 0 h 5 -y ^ y^jija^rj&^trr i^)v-y±i hy-z^y 



T^) *^^^/P-7'G<7)h7 y^"4"ll4C*tLT#g*r6j 10 
l,z^stz\.^Wz^m.t^j:h. Zff)fztb. 02 5 

TJi^a ( b ) J: 3 >y i^^r/Wi^fc:*:^ $ 

[ 0 0 0 9 J b^hi^. ^^7^-yG^r»^•cfc&t^aM 

■t2>7>HL±fc{ifflt-y hP*J|^l^t#aE^l.fflm 20 
(02 3 (b) KS^^h7-y^'Tr3, Tr4<0Bfffi(a 
a. 02 6 (a) #83) fitffle-y hP*«tT 

*-^<0-C (02 6 (b) OT- y vjLT/Mt-fT!)*^)*,^^ i 

L±t:«lfflt yhP*J|5|i^t:^qfirtSJ^fc(±. ffiffiir 

>yhPT'm$nfc7-U7*-v>yMS«Sr«!aj-fS^ 30 

^tiib. r-y>'jLr)\^^x'n±-timzi>. ms^^y 
h PX-mfH^tiro y t~-7 y y-mifoj^^-y^m. 

fflEVEN. ^afflODD<:02®ifflSLTfct^, :?D 

cr>j^^-yi:mix.x^-tt'mtfihi>. 
1 0 0 1 0 1 ^zx, r'j y *-v.y his^ 

^^^^affit >y b*iK»rS^S^Sffl h 7 y L 
Tll-<aSt:#ftLTt,l?l«-tS{>Hae-y h<OT^?:S 
ttSC:k*^^:<, -e<?){>Bat ybSr7-yi^jLr;l'^fc: 40 

100 1 11 

TU7:r--7 y bffll«**effit-y hk Lxm&^iifz^ 

mi§i»uwx't) -5 T . miim tr -y h Ai^^/p-^itc 



~r±) t Lxii. mmzy/\^y<Dmimmsf^izw. 
mth^iihiy^A.. i^/u-y9\^yyvmmizii^ 

[0012] mm2mLcomn<r>mmm^mi. 
mm^m hyy ^^i^fi-rt r u 7 ^-v y h 
mmm\;-y h t Lxm&^titimmimmx'h 

r>X. y)V-fff)\-y yif^^^tmAy^-y h<04"t^i:3&« 
n~X\ ^^;U-7'i:fifflt«yhfc<7)«l|i*5|^-T\ 
-yi:{4fflt^-yhi:cO^$*«ig--C\ {afflt«yh£Oh 

7 -y t«^^&^:«rr6i<^ffiiax -y i-'a^i-oM^ 
^<^&ft SrM^r^>-«*-r Yyy9 ^'l^znLXmm^^J: 

mmmmkt-th-fU'fx. m\:-jvt^tL\.zm\^h 

^L-C^e-yh?:S4-C§S. 

[00131 wm3ws,(n^<r>mmimmi. 

h 7 «y ^' $r^;P-yk L. 7-U 7 y h 

mmmy^-y v t LxmA^titimmammx-h 

r>X. /yl'-yOh^-y^'+'t^fcitLTiaffie y KO* 

«iJ:Ofiffle>yhos«i*«/h$<. ^)V~rrtW!&^-/ 

«iS5r^^;l'-7'J: 0 t>/h$ < L-e<0*'i:»^ h 7 y ^"^5 
eyhSrB^T^I.. 

[0014] mmA wmrmimimmimmi. 

ii^EiilBh7-y^5r^^;P-ykL, T«j7:f-V yh 
ffl^HSffi t -y h k LT?gfi!c$#i.fc3l£ffl^e»«(*re*> 
oT, ^';P-y<^)h7 y^4«4:^tc*tLTfi[ffltr y h<?D4' 

mi. OCtiat y K0S!«iA5aKfl[fflt>y h*»-mfir|6l{C 
BSgf^l. Vyv ^'coy;P-ytc-?^r*«^>^rV^liHT:^t^ 

. CM t -y h<7)mfr|6|«^fflx y z^u^com^n 
^m^-t. i}^. Wt^h V y 'y9<r>^)V--:f\z-y*ji 
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[00151 m^5mi(owMcr>mmMmmi. 

-oX. y/l^-/ff)hy y!'ip't-l,zitLxmS\:y h«04« 

^■j}\i]msi:c'y'jm(^mnm^j:i. u-^x, 

t ^tnzfm-n h y •y^(r>^)v-rb i^wh ^ t 

[0016] wm^wmmmmmimmt. 
'mmimiYy-^9^^}v--fb\.. ry^^-vyh 
wmm^^-y Y t LxmA^tifzmmmmx$> 

r,X. y)V-zr(r>Yy'yi>^^^zm.Xm^\:^yV(r>^ 
^^tl^ hyy^ izm^t^-Mmiz-fti . if)V-'r<7M 

«ii o^affle-y vmim'm.'m^v vif^-fi^\z 

mt-th Y y •y^V)^)V--:fVz->ti:ifih^j:\^'miXrK% 
<. ^)V-':fhmX^ yYhvymk^1i'm--^. ffiffit 

•y h co^i^i6jcoMfflx «y ly^'ftvim ^vm-xh 

h. lafoT, liS«^«.h^ y^'c7)^^;l^ytco^r*5^>^ 
V ^^T^affi t -y K0«1i^j£(f T Vy y^ L 

\z^'thYy-y9<nir)V~yti^r>ts:ifih:Lt\tts: 
<. ^*l«0tCfiffle yh3tii|?S«1-^i®^-Ct,-5-<7)T^ 

[00171 m^mits&mmommuMmmi. 
mmi»mhy'yi^i:i^fi-rtt. ri;7*--7.yh 
i9ffi*-'fifflt y b t Lxm^^tifzii^mmua^xfy 

•t^mwum^-y hi}i^:fjmz«m-th Yy',^<r>y 

iSlfcTit. ^^/P-yfcaffit^-yhfcco««a*5|l-T\ 

^mjjtsi<7ms^ yvm<rimfiim-'Xhh. taf^ 

•C . W^h Yy y^ coyfl'-yiZ':>^j:ifit>^j:\.^miX' 
fifflt y h«:^^ri«ilfc1'^>Lrh7 y:?«fC^fc^tLT 

4^m>^xm!im^tttfiiix\ wisi^^yht^tnz 

mith Vyy^ (nif)V-fb ^ fc tt^< . 



[00181 mm8sm(om<oMj^mmi. m 

-mxh-yX. Yy'y9^UzWM.^^i^)V-zrn% 
b'-At h y -y ^'+'D{cWLT^S*|Sjfc-f <?> LTSS 

VV :/;P-yS3!£l$tc«l!ua^^yP-7'S*b--At J: •) 

10 (^^/i—rSTtb-Acoita J; 0 t>/h$ v^f^Uffl 
t y hS3tb'-AtfcJ: OlSSSrHi^tcSJt-rs. 
■C, 2*<^S3tt'-A<^b-AEIPit^t<0Si|W{cJ: 

[00191 ms?^9ws.<m9\ff)m^%imi. m 

^rffiT-J>oT. S3Bta*^L<m6^|6ltJtiaL/::2 
*iOS3tb'-A^fflv\ i^yP-7'S3mt«2*<7)S3t 
b-A^ h 5 y ^' LT*@*|6lfc:Jt»fc^rSia 
20 St<aa$-e:-CC:fLf>«ll3tb--AtJ:0SS^H^fc: 

mt. fiffle-y hS3ti^K(i-:Sr<7)S3tb-A«;^$r 

b-A[g£OSISSESI*«ig-:f<*|inK-f /?> LXZlxt>(nn 
jtb'-AfciOimSrRmcSat-r*. (it->T. 2*<7) 
S3eb'-A<Ob'-ASPgfc3fe»t<0{|iJWtciO. 1^)V- 

T'fcfiiLffle y h t ?:iaasS3fc§ hffixt. ^m^yytc^^ 
[00201 mm. 1 ow&mmff)ms^mmt. 
^tmxh-ox. i*c7)S3Kb'-AiS:ffl»,\ y/v-~fm 

30 3mt:»±S3Kb-A^h5-y^'iti.i:.fc:SS?^TJSSSS- 
L , fiLffl b y hS3tl^fc:«iS7Kb'-A i& h 5 -y ^ + 

•y h fc 5:KS^3fC?' ScOT. 3gl6<7)^-^r<-^9c^L;'ifi 
ffib>yh$:mT^S. 

[002iiig^i iiea<oi|HB<osi8S3K^rffi«i. 
mrnxh o r , h 5 -y *'C4-ffia?-^^^;p- 

40 3tb--Ai: hy y ^'+'l>(C«LTmtri6|fc:-r^> LTffi 
S^^/Cfifflt y hS3tb-Afc<7)2*<OS3Kb'-A-& 

^;i'-7'll3tieffc:{il?l2^<;P-yS3Kb--A{cJ; 

<0^^;l— rS^tb'-Aco^tfiJ: 0 t>/h3v^l5E<afflb>y 
h^3feb'-AtKJ;OIISiS:PIi^fcS3t-r&. «!oT. 
2*OS3tb'-A<7)b'-AS)@i:3Kfifc<OSI«{c J: 0 . 

^)i^'/bmsi^yhtimsm^x^i,<7)x. saso 
50 ioo2 2]mmi2im<r>^m7)mmm^umt. 



[0023] 1 3mt<DmcoMf^mmii, 

S^t , effle-y hS7l6lBffc«S3tb--A?r h 5 -y ^'4' 

[0024] a^Jl 1 4 a«<Ol6Bjc7)SSS3K^ratt. 

^M»cfiM$^*:T::it<c><0»3Kb'-At J: OKH^ 
izm^t. fiffle.yhS3ti$fc«-:)^(Ofl3tb'-Aco» 

Srb'-A^!iSffi«*«SS'*»S:fr|6lfc-f <i> LTClftJi, 
(OS3tb--AtJ:i5mSIS:^l^tS3K-tS. l^oT. 2 
*Oll7tb--A<Ob-ASiat3tMi:<OSlJ«ifc J: 0 . 
;l— f: CM e >y b i: JSffiSitT'^ S coT. 3aa<^ 

10 0 2 51 ffl^^ 1 5Eil<0|£BUc7)liai^3t*ffi«. 

%-)m-Qh'>X . 3t«*«-^^r 1 *<OS*b'-A^ffl 
V\ ^^;U-ril5fc^fc{iS3tb'-A^h7 y^+ii:»tE 

S. ttoT. l*«OS3l£b'-A<7)-r^>Lgi:3t»fci^J 
J: 0 . ^7P-:^fc{Jfflb -y h fc ^!Sa8S3fC# Sco 
3^<7>iJ.-=5rV^^L/t<affib>yh^Jgjj)t-C^S. 
[00 26] 

*j:\^LmA\,z&'i\xxwmth. ^ij. 
mz^^h^&mmfmxi, . ms&m hyyi^t 

'J7*-V y hf»«?r^-rfi[ffitr«y h$rP-C*-rt<Ofc 
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[0027] ^^mk(^mmcommsmmtiiX'ii. 

b y h P*«^^yl^-yG±fcJgj«$fl. ^tOfitffib y h P 

« h 7 y ^' T r CB3c-r *^*|6]co:£trSfflx y i/as 
^«Dji^ft^ii=5r'b*TV^S. ip*>. x-yi^'SSiJ-tOlSt' 

10 z(r>mco]^ii, fifflb- -y h p t ^fi^fG t am-^ 
hPff)mmvfptti<ws=yfp (e?sf(c^L<^r<Tt> 

b-y h PO*'Wi:?^;P-:?'G<7) h 7 -y ^'"tJ'llxtC-StLT 



[0028] fiPt>. *llit<^®<0^»i. 02 3tCS^ 

m^iz. tt«^^;i^:?'G±fcfi[<ab.y hP^jgjSLT 

^</)mm- y vlSt^iOffi^ft (9 1.^2 $-M=3r<^>-li:S 
20 fctiO. CaSb.yhPiO«IBiliJ^S::^7l.-rGOh 

h7y^'<7)ii-fi[S{cfi[^aey h p*<lli^fcfiqtrs:: 
tiz^s-iXiihyy^ '^'(.<nLx^^m?^mmmfm^ 
$-#tsiafflb y h p iSMLnh(OT. nmz^^i: 
Sft6c:t^:<, r y^ar;Kt^»/i>c:<i/i,<ofiifflt 

[0029] tr;!,T\ ^«^J:3:Sritii«iBiai««c<or 

30 J^CJ:0:fc»1^$it^.. HRt:. x^>>'N-{i. 02 
t:^x^'yy'«Biro-b;^fc:(¥v^sn-5. dor 
o-bx-c»i, tl*. ;«r7^fflSltc7*M^vXhlS2 

. K-if-rt ( M|[fifmie "02 
(a) ) . '>rS\,^x. l'v;^hMfi3t:«3KSfutP- 
-rb'-A. c:j:t-«. ArU-^AizX'on^i-tzt 

x-mm^-tt (m&m^m- m2 (b) > . s^t? 

<Dtl«'>'';^MES3 5r3S«U 7*M^>''XbK2±t 
^N-^'->5i&?gJS,^l, (iSflO:g--02 (c) ) . 7 
fhWJx hK2±fc^N-;J'-y 5*^«$<TJt^i^-X 
40 MgSiSW^ffitCN i K$rX/N- y y y^^UT^iB^ 
6$:)gB&tl. (^«*)SJ!!iaiS- -02 (d) ) . Z<D 

mm&m±.izN i ^asL, n i ^is7i&jgjs-rs 

( N i ■■02 ( e ) ) . dcON i ma«7 

SBSfS. Jnixg- -02 ( f ) ) . 

[003 0] viiT. 02 (b) iz^^m^m<o 

50 U>'';^hmS3±t:ArU— r4<0U— ^'b-AiSr 
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[0031] z<7)i:o^mmxitj^j:htii>mm^izm 
X. mAimiLxmmth. :i^mmx'\i. iff^ 



1 2 



a$*)t^;P-7'S3Kb'-APWgi:L, ffi<01o{l. 

SIM? -li-^fiffl tf «y h S3tb'-ix p w p fc -r s . t-r . 

'Q^ ( \:^m^X:^-f) ±(iBiS?ixTV^S l*o^^yU- 
:7'S3th'-APWgi7);^iS:fflV^TUi''X Mgai3 5:S3K 
■ri>. ^>=6r;^^K. ::<J5/;l/-7"S7Kb--APWgc7)5iat 
iS:/jN$<-ri.fc, 04 (b) tc^iatc. ttrffiffilx 

•y j^'aj^j-co^^ft 3&«>'hs <ts:hy)v--rQ ^m.x% 

li. 04 (c) t^i-idfc. :/;U-7'S3tt'-APW 
g<^«tl^^^;l— :/'S3mJ: 0 t/h? < -T^ fc 1 1> t', 

tz\h\,z V 7 y :5'+'t»*><i.^BD;t'ftliiTJtfiiH)ft:ieB 
?-fritfirffit-ybS3fet'-APWp5rflffflLT, 22|s:co 
S3fet*-APWg, PWpTR^tl^>''XhJKS3^S 
ClfOK. Wr^<m<. Cnat y bS3th--AP 
Wpc7)3tM«i/;l'-y^3Kb--APWg<r)3tftJ; *) i>-'h 

[0032] C:<^J:35:SSS3ie*ai&fif=5r3c:fcT. 
01{3*L;tidfc:, ^/P-T'GiOh^ y^'+'il-fcitL 

^E*x.y>'-S^<!5li&ft6>l , e2ifiei<e2kts:h 
ftffl t y h p i&jBiitt s fc *5T-|' S . 
[0033] *5&BBOSSZ(0|lii5«OjeJBI:H5&lXa6 

^-\iz.nLx^m}i^\z^sti\rrt,^fix\^h. ± 
fz, y)\^~yG(r)mmgizs^Lxmsi^ yhP<DmWi 

Wp3!)J/jN$<SS3n (Wg>Wp) , «a!$t±H-i: 
$<tTV^5. h^j:;^iz. fi[ffie-/hP<0b7-y^'Trfc 

[ 0 0 3 4 ] Bp^. ^mi&mmcnmni. 02 3 tcs^ 

JSW=. fifflt-yhPO««iWp5r^<yl^rGO««i 
Wg J: 0 i>A^^ibk LT-eeOtf't^Sr h 7 y ^4"C:»*>^>^ 



J: d tc, Bf^L/^ h 7 -y ^' Wl^-fi[MC<ij[ffle>y h P*« 
Pll^tC^Rt-ri. C: t tc^r-^T t> h 7 y ^' tX0 

X\ fflStT»i&S»tl.^t^r<. r-yi^aT;Hi^» 

'i, ^ii^><o^ t y b p 5:9c^ LrH4«jai-ri. ^ 

[003 5] 0 5 tc^-r J: d^ :^|IMg)jg@Ogffif -y 

10 -^v^T, meimmLxmBnth. ^mmcommx-i,. 

^^/P-rGfcfirffib y bPtiS:S3t-ri.?tJ6C2*£OS 
3tb'-APWl, PW22:fflV^S. itni,«0S7tb'-A 
PWl. PW2J47tft*^L<g£$il, ^l^lftlt^ 

m^tzime ( a ) tc^J: d tc h 7 ^' l ^ 

$ii-T>Iix^>coS3tb'-APWl , PW2(cJ:0^>''x 
hKffi3Srl^mcS3t-ti.. ^V^-C\ fi[ffit yhS3tl$ 
t:{i06 ( b ) fcSSSlT^J: 3 fc-:^<0fS3Kb--AP 
20 Wl<^;^S:b--A|SI<7)(Bm«BD*Sj&cf<:fr|6jK:-r€. 
LTC:il^>«7)S3Kb'-APWl . PW2 tJ; Ol^i^-Xh 
MiS3^Hi^tS3t-tS. 
[00361 ^co J; 3 ^lSSS3t*^?:fir^r 3 i 
05tc^L>t<t3(::. ^/l— 7'G<oh7-/^'4"i:^t:J*L 

T+'t^j&j^s/iftriiT. i^f\^~rG(m<msxo 

«i|SWp*vh;? < T b 7 -y i5'+^W3i* LTIN^a^fc^S 

«iBnrog«^#t&fi[ffle y h p i^jgis-rs ^ t *jt-^ 

S.oiO. 22|E<0S3tb'-APWl . PW2<0b'-A 
Siak3t«i:<0«i)«tcJ:'3. rokfifflt y hP 

[0037] :^jmr)mE.<nmik(mmi:m i ^-^\^ 
xwm-h. i^^m'mt. 05fc^j:5^«fflb 
v\-p^istsy)\^zrG^mL'^htim>'m^^mk 

Tii. ^^7U-yS3tb'-APWgt-r^,) co^JrfflV^ 

s. 3;-r, ^';p-ys3mtc«07fcii»T^-rj:d(c 

^^;i^yS3eb--AP wg ^ b 7 -y ^*'Dt:iiiS$-frr 
^>''>?.MlS3J:S3fc-rS. C:<X»4. 04 (a) 

40 ti^«rj>6. oir^T, fifflb-y vmm\iz\mi\z^ 

MlT-^-r i 3 fc:/;U-7'S3tb'-A PWg Sr h 7 y * 

3fel$J: 0 t3tfi?rT»f TWi^'X MgSi3 SC:<r) 
i:3^iSSiS3*arffiSrff^r3c:t'C, 05fc^L:tJ:3 
t . ^^;P-:/G<0 h 7 -y +'t^t Jt LT+'C^A^^ s 

ifttix. i^ju-yG<mms2:mmpifiyi^^< 
xvyy^ ^iL-iznLxmmb ^shmmmm^ 
s&fflby hPj^}Bi*-rs::f:*«f#i.. oio. 1* 
to^^/p-ys7tb'-APWg<oi'ii> LM.tm.tmm 

50 fciO. ^;l^:/Gfc{afflb-yhPfc?:IRSiS3tT-^S 
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[0038] ^fim(^mm(omsi(rmmim8mm9 

trybPi0h5>y:7Tr »Cl3^S^|ig:fr|6]<7)£tMli 

xmsi^'/hP(r)mmpifi±^<w^^ti (wg<w 

h PtfO^(iWp(±^^;l'-yG(7)gilaWg J: 0 
fiffl tr y h P *q?l«1-S h ^ y co^^;P-y G 

[ 0 0 3 9 ] BD*>. :^^miff)mm(nmsni. 02 3 
L:t(J!*«fc<om-c. 7VHL±<^aitt><a«ey 20 

<7)h7 y^'«t"C^t«LT#Jt»;lc'C#SATi>«.. 
T. 0«;cJfh7>y^'Tr3, Tr4fc^-ti3t3, »^ 

S ^ t, h 7 y 't'^Wc** fC^N*«K^«IBtiB 

?e«^^l)fiffle yhP^5aL«l>i7)-C. ffl£tT 

fflt-y hPS:3c^LTH4«iaJi-|.^fc*«T&«.. 30 

[ 0 0 4 0 1 H8 tS^f J: 0 Kc*m^cr>mm(oim t y 
b P 5r-&0^;l— :rG 5rmi-6Jttoc7)MSiS3!05rffit 

^;P-yGfcffiffity bPfc 5:S3t^S:ttf)(c23|£C7)S 

(cEa^-tt^'/i'-ys^tt'-APWg t ffico lo 

h7-y^+'i:^t:JtLTmtri6jC^BDn:W^> 
LTEM$-«i:^fifflt yhR3tb-i.PWpt-tS. * 
-r. ^^;P-yS)ti$ttt09 (a) t:*-rj:dth7-y 
^ ( 1 AfiCtS-CS^-r ) ±fc:iIS$nT V 1 40 
yp-7'S3th'-A P W g 05;^iiSrfflV U i^'X MgS 3 iS: 
S3K-r&. Ztm. 04 (a) <0^fc|Hl«Tj)«.. 
v^T. ms^yhSmizii. m^t:f::Xo^z^ S3tt' 
-Ac03taSll1irexyi;a!^<0«§«2r^$-im6K 
airWfflL, 09 (b) iZT^-tXoiz. ^)V~-fn%\i 
-APWg<7)3iai^^;P-:rS3mi: 0 t>^h:^ <-f St 
fcttc. frffl (0+. tffl) ox y>''g?4)-o«i'fti&:*c 
^ < f * ti^t h 7 y ^'4"C>*-^>^«B D^'JtS»l.<:ffl 
Blrtciia^-liTtfifflt-y hS?l£b'-APWp?rflfffiL 

2*cO@l3tb'-APWg, PWpTWtrl^i^'Xh 50 



1 4 



3feh'-A P W p co7tft{i^;i— :7'S7et*-A P W g to^t 

3^<affiey YP^%mi>it>h<r>w^%WRtn}it 

S3th'-APWg, PWpS<O^BD{i04 
( c ) \,zm^i 0 t<A< . *»o. fiPtat y hS3tb- 
-APWp|fflcO3t»t09 (b) iJtKtl-CS^-ridtC 



P5:f£»fl.y'c4^>tc. 04tc^-«rffi<^)^J:Oi>. 
b'-APWg, PWpH<7)gB8A{iS«>t$ii. fifflb-y 
hS3tb'-APWp<^3tftt^jr>L:*:^y>i:$ilTV^S. 
[004 11 ^c?)J:9=5rS9iS3t*a^ff^:a^fc-C. 

GX'^tmmvipi}i:k^<XY-yy^'P'CAz1cttX^m 
»fc =3:Sr8IBnB»Ki^^&{affl b y h P 2: i 
fc*«T-?'S. -5^0. 2>J«0E7tb-APWg. PWp 

ob'-Afai@t3K«i: (mmtzx 0 . ^^/i/-rG fceia 

byhPt5rJSSiS3fC#4<OT, 3^«O^J'-^v%3c«L 
^fiffflb >y h P SrJg«-tS i i: I, . 
[00421 *f6BflOlS5:co|||fc<^<Si&0 1 0 

1 nzm-^\^xmmt&. :*^cmm<7mmsmiSi 

*-CJi. tifflb y hP*5^<yU-7"G±fc:je^$n. -eco 
fifflb y hPcOh^ y^'Tr tCtt3c^l.^:^|6l«Ote& 
WffllXy^-mcT)^^^**^^:^,?^^^^!.. fiP*>. X 
y=JU^(Om^n^^^01. 0 2tLtit^. 0 1* 

02 {ZZTii. 0K02) fcSttTV^S. *>^j::^ 

iz. i^n^fG(/)mi3i-yi^si^0m.^nimKh0 2 
t^iiTt^s. mn^-yhPffyp't-immmeo'i' 

'to *^^^yi/-yGcob7«yi?4>'i:'fc:j*LT^I^^|fiitc^ 

fcfifflb y hPC7)««iWpt«^-t^$il (Wg = 

wp) , «giE$jsN-fc§ixT>r^&. e*ab 

•yhPcOh7 y:5'4>'C^tJt^S-rf>Lftstt. -e<Ofi[ffl 
b y h P*^IS5«i-|. b 7 y rJ'co^^yP-yGtJi-?^:*^^, 

[ 0 0 4 3 1 ED^. *ldt[«r^.'SO!m5iH, 02 3 (c^ 

Ltzmmtmitx. ^yHLio-isctefflb-y 

hP*qej£?nSt>(0<^. •!-<7)fl[fflb y hP*s|?|»-t«» 
h 7 -y ^c^^;U-7'G t<±o^*«^>^rv^|ffli*it:<afflb 
•yhP<7rff>tfis^ftj;t*c:i:-c. lifflbyhPcT)^ 
lliiii»«iSr ^/U-T-Gco b 7 y «t>'i:^fc:«LT#*rS?fc 
•C^&^T**. ioT. m»fh7<y^Tr3. Tr 
4tc5^-rj:3t:. B^L^h^ y^'coH-fiStfiffab 
•y h Pifim^l,zmttt ItiZ^S-oX t h 7 y ^' 

i*L-r^f*te;=5r«isnBjg«^^m.ttffiby h p^ffis 

L^i,ff)X\ nmz^m^tii>Zt^j:<. TyS^jLT 
;Mi^>^>^ii^.cofifflb-y b Pi&3c^tTH4«iai-r 
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[00441010 iZTfctx 0 ^£^mts^cmm<omsy^ 
{cov^T. 01 1 imtxwm-t. *iiit<^®T' 

tt>'C>{cffiS$ ^J^/W- rS5tb-- A P W g t L , ffico 
1 hyy^ 'P'C^izn LT^^ri6l{c^B D/ift 
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[00471 fip-^, 02 3tC* 

hh. ioT. mJfh^-y^TrS, TrA{z5i^X 

l?^Lth^ y^'coP-fiafc:{iffle-yhP*^H 



i-r, ^^;P-yS3t^tc»i01 1(a) t^S^-Tip 

1 sfMO^^'yP-ySJt t'- A P W g 5r fflv P i^'X h 
MffiSSrSTt-ri.. 04 (a) <0^tH«-C 

tc. n^\c-M.<r)mmmx'3i'/i;m<r>mni:-<![^ 
^^mtwMtimmL. 01 1 (b) tcs^-tidtc. / 

;i/-:/^3tt'-APWg<03tM?:^^;p-7'gl3teJ: •) i> 
/h? < -tS fc fc t> frIH ( Htf. ^ffl ) ox .y i^'a5:»- 
ton?' ft < -r I. h 7 -y ^' B D 

piimmLX. 2*cOS5tt--APWg. PWp-CISl^ 20 

ffie-y ^S3fet'-APWp^)3tft^i/;^-7'S3tb'-A 

h Pco+'L^^ h7y^ '^'(Azld tX^yji^iz-ft^-tt: 

46, fitffle-y hS3ti^t{j0i 1(b) izmix^-tt 

dizZil(><D2:^<r>m^\L-J»pyfg. PWpSrh^ y 

[004 51 C:<OJ:^=tlgSS3fefrffi?:ff=5r3^fC\ 
0 1 0 fc:*L;t J: ^ tc, ^/l^-fGffyV y •y^'P't.-izn 
LT4"t^*«^s^'»ti^T, flilBrffit0^x.yi;a5^ 30 
cOiS^ft(9 1. ^2*^(9 1<^2t^-5Th7>y^"t"C« 
(c*fLT^WS:f:^:&SIBfiM»R^flrt&Cffll^-y hP 

wg, pwpff)\:-j^!smtm.tmmizx^, yfi^ 

-yctfiffle-y hPfc$:MaiS3tT^«.<0T\ 

'yts:\m%X.t;.\sm:',YP^^mh:LiLif'X:%h. 
[00461 im!mw-s.(r>m6.<mmm 1 2at;0 
1 s^z^-^wnwim-h. ^fmsffn/frnmimmm 

frcil, flflabr-/hP3!p'^;i'-:rG±t:jg«$<i, <affi 
e -y h p co4>^> ( wsmr)^K> ) ifi^)V-~rG<r> Vvv 40 

4"t>tcJt LT^SSriiilt:^ s yi'ttl* $ iiT V ^ I, . 
^Jt. ^^;P-yGcoSliWgfc:JtLTfifflt yhP<7)S 
«awp*<;*:^<gs$*i. (Wg<wp) , 

tsarv^s. %ts:7i-\z. wax-yvpmmvxt^ 

;U-rGOSfliWg J: Ot;*:^v%*«, fiffilf y hP*5R 
h 7 y i5'<0^^;P-7'G fc:{±o^r*»'<s>^:<-^eHrt t 
$<XTV^S. fiffltryhP<0h7 y^'Trfc: 

fc^itTV^S (^^/l^yGcomSx-y^'S^coffi^ftt, 
H-t^iiTV^^.) . 50 



855:«BflBJB«^W^Sfifflt-y hPS:SML#40 
T\ «5tcTgJiSrSftS^t^<. 7->yvj.r;Wt-^> 
f>::tl.^,<Ofifflhr y h PSrgc^LTS^eiai-r&i 

[0048101 2K5rtJ: otsii^^mmffMrn^ 

•y h P^^tf:5^;l^:^GS:jeBg-ri.t46<^KSm3l£*ffi 

cov^T. 01 3^m^v.xwmth. imvtoMmx' 
t, . y/i^y-G t {iffl t >y h p h ^s^K-ts Jta^fc 2* 

-Apwi , pw2{i3Ka{)5^L<^3n, ^^ri6i 

t:^BD:^f{tBliaBBa?ix-CV^-&. t-f, 
1&f\z\m\-i K^) \iZ5fcfXo\zY^v9^-t-K\^ 

jits-c*^) \zn\^x^iinzm'}Lts:hmszm. 

Sii-T::a4><?5S3fct'-APWi , P^1\,Zi.^WJX 

Y'^m^^Wh\,zwtfh. z.i\.\t. 06 (a) 

( b ) Xzm^xncti. 0 \iz-'-n(r>wt\L-j^ p^2<r>:^ 

i'^>UTC:fL<9iOS3tt'-APWl, P^2{,Zi.*)V-J 

[00491 :i(niio*j:mm,%-}im:^^j:oZ.tX\ 
mi2{z^Lt:Xo(iz^ i^)V-'fG<r> hy-/^ i^'t-izii 

LX'i>'i.'-t^-^smtrtix. yji^yccomfmsx 
*)mmp ii^jjk<xvy',9 *'Dtc*t Lxnimt ^st 
wsmmki:^i>m^\:-/YPi:mm-h:i}Lifx% 

h. -P*0. 22|s:<7)S3th'-APWl, PW2<7)h'-A 

-y b P Sr^^S ^ fc *«-C^ & . 
[00501 *^com-t<OlltecO»®* 0 1 4 tcS-l^ 
v^TiiHW-S. 2t«Sfi«^fflH±. 01 2\iZm-tXo^j:^ 
ffltf -y h P^^tf^^;l'-rG^}B^|,fcft«0J^gS3K 

(^Jl-Cii. ^';l/-7'S3Kb--APWgti-S) <7);'jLiSr 

fflv^s. irtv-zrmm\iz\miA\,zm.X7rct 
X 0 fc^^;p-ys5tb'-APWg s: h 7 7 ^' +'Wcsa 

^^XWJy.VWM3i:mtth. :LhM. 04 (a) 

(o^tmmx'hh. ov^T. <affle yhS3mwi0 

1 4 »C«E«-C*i-<t d fc^^yP-yS3feb'-A P W g S- h 
7 ^y^^^-ii^t,^-)i^\,z-^sfSrfhtb ttizy 
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1 7 



1 8 



l*0^^;l— yS3l£t'-APWg«o-f^>Lat3l£fi 

[0051] 4^^fmmA<r>m^<mmi:mi s&xm 

tott. fiffltr-y hPc7)h7-x^'+'il^(;itrs-r^>L 
(wg=wp) , «aE$i,p-t$nTv^4. 

fi«tr y hPOb5 y:5'Tr{cl3c-r4^ 

[ 0 0 5 2 ] *lliS«»fl|cO«ra»i. 02 3 
hP**JBa$ii2.to<o, -ecolJffltr-y hP*>-B5S-rs 

^G(r>Y=y y^^KAzn VrXfmmzx% s . 

J:-3T, 01;cJfh^y^'Tr 3. Tr4{c^J:dfc, 
BIS L:r^ b 5 .y tOl^-ttSt^fiffltr y h P*«P^»c# 
^rrs i i. tc^roT t. b 7 y LT^m^rS 
BnS»«^^l.fifflt y h PtEMLtlS«0-t\ ffiS 
t:T*5:Slt&^i:^r<, r-y >'jLT;l^^>^>^tLA> 
Ofiffi t y h P LTH4«iaj-r S ^ t . 
[0053101 5 tS^-TJ: d=5:*llifec7)}^SOffiffle 
•y h P S-^ti^;P-:/G^mi-&^»^<7)ilS«3t:tF« 

a. i*c7)S3fct'-A (cicirji. :/;w-rs3tt'-A 

PWgi:-ri,) m?rfflv^S. iT, 

\m 1 6 tcHKT'^-r J: d \z ^<;P-7"S3tt'-^ P W g 

&. 04 (a) <OJ©^tH«T*«.. OV^T, 

fiffle -y hS3mmi0 1 6 tSm-T^-t J: 3 

-rmx-j^ pwgSrb^y^' 4"i:^*>^>m&i«iit^ 

s fcW^. \.XVVX MSS 3 S CICOJ: d ^JS 

SS5t*ffiSrfT^r3ifc-C. 01 2tc*U^J:3fc. 
G<?5 h 5 y ^' «li'll»tc^t Lt:*'D*«^« s iit'ltl^ 

X 7 9^^^n\.xmm^hts:hmmmm:-^ 

Sfifflt yhP*je*-t«.C:t*<-C^2.. O^O. 1* 



fciO, ^^^l^yGfcfifflt y hPt^iaS^3fcT'^S 
COT. ^<^-^rt^$^L^fifflt-y hPlrm-tS:: 

[00541 

[HSi^ll fjaL/c#^<o?g.<s<oin<. ^)V-rG<n 

If y hPh. 02 5riaHBU>:ftfflt^ yha:^<^r yy 
10 Tii. ffia±. ^fl:SA?r^;P-yG$rW4tl.ieoW 

fi^i^'-v/pti^LfeaiiL p p ^fflv^s t»<ot -rs . 

S^h'-ABtLT«, »*6 3 5nin, b'-A 
^y^'tf-y^TPJii^lO. Bjt/mfcL, KRtJiieMilS 

[ 0 0 5 5 1 i-r. if.wmm,-(rmsm:m\ i ^# 

KLTStBB-rs. ^WM. m\\z^A,fi.^-ams. 
<mw,znmh%,(ryx^ fiffitr -y h Pwfrlfflx y 
^^Offl^ft ^ 1 S:^^l:$-«*7tJ©^«0L P vcrymonm- 
20 $:«iltLfct><OT*S. ^^r;^i»c. 017(b) (Cg^-T 
J: ^ ffi:)r<ox -y i^^^itcrym ne2ii4 5' x-m& 

Lfc. laffle-yfPtTjflMiWptiO. 4jum. « 
ai?Dpa6 0 0Ai:L:t. 01 7 (a) Omm 
Sh^ y^'tcfifflt y hP*^#teL^vvj^, •EpUll 
Sf^ y^'^Ciaffle y hP*<fftt^?,i^ (T»*iJ>l. 
m^) WLPPSr^tTV^S. MffiS3C:«rffit LTti, 
04TlttaHL/::2*coS5Kt--A^fflv^S*&fcL. S 

3tt--AH<oiafgi:7tafc Sr»j«-ri.^ i:■ca'<^c7)1^>' 
r;^$•f^Lfct.<^•c^>s. 

30 [0056] >t^te0|<^mir*-r017 (a) {Ciix 
tf. fi[fflt>yhPfcllLTi^-fflx.y>''S^tfD«#ft^l 

io*T'LPP=o. 2onmtm:ktz^j:hztimm 

tfzi>ff)X'hi. •mxiFTtl 0 fc:, dMf y f I^±e9 

LPPfi«o. osmmi&T-rhmmxh^.^mizx 

tid, frlix yi;s^)-<0«5«^ 1 «: 1 0- gjstc-ri* 
40 <03&«J:>r^::k*qa|S. 

[00571 *||BB<D|gz<OlltSWS:0 1 8 S:#!SLT 
ilWI.. 05t*t^SBr<O|dS<O)g® 
t*tK-tl. t><0-C, fill t >y h P OfrHIX -y z^m<^^ 

iz^yh^itxm\:^-yhPeommpim< (^h? 
<) ^ri.:/^ ifijtc^fl:? •t:'::^<o L p p<7^-n:<oaHP^ 

«II^L^:t><OT*>&. h^j::^iz. 018 (b) iz^rcfX 
oiZ. HfflX yv'as^Ji-cOffi^^^ 1 . ^2tt4 5- izm 
^Lt:. tt:. m^yVP<r>mmp\iO. Aum. 
«aE$DpJi600AtUfc. 018 (a) 4>. OBUi 
» g5«h7 y^'fc:effie->'hP*^4L^VVl^. #RHi 
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1 9 

{i. H6TUiBBtfc24^||7tb--A5:fflV^*:frftfc 

[0 0 5 8]:*^ii^(^a^^rtai8 (a) tifl 
{f. hPcO»BWp*^K;0. 2ximfLPP = 

0. 2 3SgtS:*tc=5:.2.^t3&«¥'JBBL^v!tcor*)l.. 



20 



SJ^^T't, LPPfifiOEpT-S^^^tJtLTO. 0 

t5&^&. {affitr-yhP<o«+'Wi, 
-fGayh^y y^^^^zntxmo. oeum-ftxfziit 
(c^rS. :*^0ll<^)J^. LPPom^S^ttfcfiffllf 
•yhP<^«iai^ttt^S«>&>t:46t:J±, «(iWp*«»'> 
0. 2iiinTh7y:5'+'^fc:Jttl.-f f>L*s^}<)0. 

0 6 /X m{3-r s<7)3&5i (r^:: fc . 

[00591 *5&B8c7)SSHcO|lte0I^H 1 9 i&#Bg LT 

tC«K^St><^T, t:&Si»X-yxa5^C7)«5^^ 1 , 
^ 2ipm^xhikf^T^Z, fiCfflb y h P^OfrfflX y i;a5^i- 

«o;^i^i^7h$-frTfiniaey hPo«swp*>'is< (.:k 

i:m^Lfzi,<nrZ'hh, *>^r;^t:, 019 (b) t:^ 

xo\,z^mm^'/=JU'it<m%me\==\G' . ^2 

= 4 5- tH^Lfc. fiffitf ybPcoaaE^Dp 
J±6 0 0AfcL3t. 01 9 (a) OBXiKSh^y 
^fc:affit yhP*q?ftL^rV^. •9{±BfgEh^ y 
^K^afflt y hP*«#flrt-SJ^ <0 
LPPSr^Lrv^S. MSSjiarffifc LTJi, H9-Cii 

[00601 imimffy^ii^f^l 9 (a) Kifl 

tf. f^-<rmm<rs^ (wp = 4 0^ni) iOtfiffi 

t-y h P^Jii< LT-?-tO+'t$r*BW|6lfc-r^^i^tf LP 
P<Ofi**$ f>K::*c§ < ^rl. fc *^IB8 LJt t>«-C*> h . 
LPPtt«<sWp*sj«jO. 6 5//mrfc*:fc5rS. 

SS-rSfc, fl[ffltrybP«^(iWp?:0. 5-0. 7 

b7-y:7tr yf-TP*^0. 8/init:-J)4>t«). S(iW 
P?:0. 6)umtJUbti-4t h^ y^-e-y^TPW^ 
^b'-A3ta^l!F3:i: J: 0 , iiffle y h P fc -f-itt: 
Kif-ri. h 7 y ^' to^^yi— :rGfc:-:>^r*>'-:.T LIl d It* 

[00611 ^m\f^'m<nmmi:m2 o 2r#«a lt 

iiHW-i.. *llife0Hi. HI 0{cS^Lfclg£<o|liSco}^ 



1, d2t^m^xhm^Tiz^ fifflb-ybPi&i|ig^r[6it 

x'hi>. h^i^iz. 02 0 (b) iz^-rxoiz. max 

•yi^^^)-<7)«#ft{i<9 1 = 10" , ^2=4 5- tSl^ 
Lt. *7t. fifflb y hPCO^flSWpHO. Aum^m 

U^DpHeoOAtLt:. 020 (a) 4", 09«iR 
«h5>y^'fc:fifflb.y hP*5#4L^rv^^, •9JI±R 



10 01 lT^BBL3t2*<7)S3tb'-ix^ffl(,^«,:frafcL. 

STtb'-Aiacoiaiif: fc i x'm^(r)V 

[OO6 21:*^M<^*?:^T02O (a) tiit 
S*-|6lfciv-7 h-Tiitf L P PiOe*J$ *>tc;*c^ <^j:hZ 

tmmLi::hcox-f)i>. mtz. *m&mnm^izii^ 
fifflb -y h pcotfi^i:^ K 7 -/ +'t^*>^><o-r f> La ( 

7hfi)5:0. ISumm^iZ-ttHiLPPffmt^O. 
20 [00631 *JKBcomi:c^^«f!^02lJ:#BgLT 

iiws. ^mtmi, 01 2tsLtiB7^c^^o^g 

1,^2 am-^ h^tn'iz^ ms^-yhp co>v«x -y 
i^^^n^^i^yh^-txms^v h p<^m&vpt)^fK 

< < ) ^j:i>y}fpHz^it$-tt:^(DL P P<m^ 
«ai^i&«iltL3tt<0-CJ)S. ^tuMz. 02 1 (b) 
fc^i d Mfflx y ya5^)-i7)«^ftJie 1=02 = 
4 5° fclB^L:^. iafflb y hPtoSai^DpJJ 
600Ai:L^. 02 1 (a)^^^. OPJiR^ h 7 y ^' 
30 fcfifflb yhP*q«EL^:Vv%^, •WtlRSh^ y^^ 
(::fifflb y hP*«#ftTS^ «L 
PP2:^LTV^S. saiS5l05rafc LTJi, 01 STil 
BBL^2*«S5Kb-Ajfflv^SirfttL, S^tb-A 

SL;ftt><0TJ>6. 

[OO64l:*^IM5MOte«5rS^-r02 1 (a) fcitt 

tf . «liwp < -rsmztoHiSMcoit^ i Ota 
■CL P Pomif^ h\iz±%: <ti:hZ. >Lim% Lti hcOT 

40 <ifflb yhH±<oT#*5j)«.J^, ^oyrv-yif- 

^>8!(BWp?:0. 6/imgJSfc-rit{fLPP*«0. 4^ 

[00651 i^m^%Ts(nmmkm2 2 S:#bbLT 
siws. =*«Jtm. 01 3\z^.LtL%h<nimsm 

1 . e2im-tch§k^-Y\.z^ fiffib^ hP^mfiriiii 
b L p Pco^fl:o^?r«irt Uc t> 

ff)Thh. *>^j:MZ^ 02 2 (b) (l^^^idt, mm 
:C'y>!^<m^nii0 1=0 2 = 4 5' tzm&Ltz. 
50 i^:. fifflt-yhPtoSilSWpJlO. 4 2/xm, ^5 
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2 1 

Dp{i6 00At L-Jt. S2 2 (a) tti. OBH±l§5«b 

J 0 0 6 6 ] immmcn^^^^m22A^\zkti 

br-y hPcO>-7M:?rO. 2AtmgJS(litUf . LPP 
[0067] 

T v^^or, r y i^ar/pffitcJ: o h 7 -j^yiffsm^ 
4LTt^g-r-&{affltr-y hcoT;^i£-§»t&ifc»i'5r 

t -y h ffilM-^ vl t j&i-C^ •& . 

A-A.T^. LT -y ;?+'i:^tJtLTfm»^«BnS}B« 
t-tS/i'5tT\ {ifflt -y b i: h 7 -y ^'CO 

him^^-Th^x't^crfFm^ifi'iz^&LxmQ 
[0070] m^m4sm(r>^m^(mmMt!Sti^izx 

tm. WM^- -y h 60^IWl6l<7)Mfflx .y vgJ^)-<7)« ^ ft 
f:m^j:(o-t. i*-^. l§l«-tSh^ y:7<0^^;P-rt:-3^ 
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<4=Sr< . ¥g*|6)tfifflt y hipmtthm^Xh^cn 

[0071] m^5sm<mm(7immmmmzx 
tiix. fiffle ybc7)^|ig^rr6]«7)Mflix y>'-a5^£o<i#ft 

SrM^ir'^-lt . RSi-S b ^ >y ^<r>y)V--f\,Z-oti: 



10 &^fc«^<, ^*r6Itfi[ffle•y^*q?l^■rl,i^•c 
^>'ec7)Tg^5:S^trtc9c^LT^^l[ffit^.y hSrS^-ri.^ 

[0072] 18^6 i^c7)|gBBe5^iefi^ea«*t J: 

T'fiffie-y Y(rmm^jmx yyv 9^iUizn\.xim 
wxmmm.t^htmx:^ {iffit>yht-ewci?ss 

^hVy y9(r>y)V--7h.ij^^£lf'h:Lh\±tsi<. ^ 

20 [00731 if*s7 w^c^m^oymmtmmzi. 

T-fiFiae y h 5r^*|6|fc:^A, LT h 5 y ^'C^tcM L 

[0074] m^QW&<mm<r>w^±^\zxix 

2*<7)S5tb'-A<ob'-Aiai@fc3t«t<OS0«tJ: 
30 0 ^^yp- :r t affl br -y h t imm&%x% h nx\ if* 
JS2£ac03KiS«iBS««c2rS?iS-rS±-C^»KOiJ^=5:V^ 

[00751 ifl*«9 Sil£^)||BB(^i[5SS7t**t in 
{f. 2*<7)S3tb--A£Ob'-ASIlt5t«toSi]»t:J; 

«3gt8c03tffl«iaSI!E«cS:8Bt^&±-C\ SaStO^i-^^r 

[00761 itacJS 1 0Sill<oaBB(^M5iS3iarffit J: 
tm. l*«fl3tt'-A«-f^>L»fc3KMtcOia»tJ: 

«3i^c^3tiS«£«ii*i&S[iit-S±T\ Saaco:i'->5r 

[0077] if*)ai l^tol6BH<^lSliS3ie:^(::J: 
iiK, 2*«S3Kb--A<7)b'-ASBi:3tfti:<0$liafc: 

[0078] mm 1 2Eil<7)f|BB<DISffiS3tJr^t J: 
tlM. 2*<OS3Kb-A<Ob'-ASIgf:at»fc£OS(iat: 
50 J: 0 i^Jlr-ftmSi: yht ^ISSS^tT^ 6«0T\ IS 
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[0079] mm. 1 3ieE£^)^oigiiS5iar&fc: i 

l*«S*b'-A<7)r/iLfit3tti:£7)Sl»fcJ: 
0 ^/yU-T-fc fiffl t >y h fc ^igffiS3tT-# Scot. If « 
«6IB«i03tfflf«IE»«f*ciS:Si^l.±T. ^<ry}ftt 

[0080] mm. 1 4 ^<mmwmmmsz)s. 
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iSr^L. ( a ) li^ffiB. ( b ) ii^</}(mm.ve7mm 
a, ( c ) ii^mx-mmm-iii . 
[HI 31 iiss3t*-ffi^^tmBfl0-cj>*. 

[015] *ifra<7)®A<0||it<^}g®<03!6iS«^««c 

SrS^L, ( a ) {i^B0. ( b ) ii^<o<mmrcc7mm 
0s ( c ) {i®{aSTOBtffi0Ti)& . 



iiii. 2*<^S7tt'-Ac7)t'-AE||@t3t«t<7)$Jiii|t 
J: 0 yfl-rtWSSi:-y V t imSSm^T^ 6(0X\ m 10 

mesm<ommMmmsmth±x\ $m<^j^ 
[0081] m^m 1 5msi(7)m(r>mmsmmizx 

trn. 1 *iOS3l£b'-AOl' /?> L» t jfeti: <7)i6i|»t: J; 

0, (c) Ji0fi[ST'<7)BriB0T'ftS. 
[021 X^W\^ro-fe;^?r^Xg0T*l., 
[031 l|[SSS3fetT;l'5-^-r^«0T-*S. 
[04 1 lI^7t:fi«S:^iliBB0T'*)&. 

^L, (a)«^tB0, ( b ) {i-e-«0<D{a[gT«OKffi 
0. (c) JiOfiS-CiOBrBBHT'ftS. 

[06] EiSS3t*:a?r^-tlttBH0T-*)S. 

[07 1 *3(|HBc7)IBH«OlUgc7)}gS<OM^3\ara^^ 
tmBB0TJ>S. 30 

[08 ] :immf^n(rmLmimmmimm.^ 

S^t. (a)»j^iii0. ( b ) (i^<^®faST<o!BI(S 

0, (c) {i(2KaM-COKiS0-r'J)&. 
[09 1 llSS3l£^rS^^-m««0t't>S . G 
[0101 *f|BH<^)^£<o|IM<OJ^iS<05l£1f«iaS«i* P 

Sr^L. (a)Ji^ffl0. (b) {i-ecOOfiBTOlSfBii Wg 

0. (c)\i^m:Q<rmmmx'hh, wp 
[0111 ®aiS3t:*ra5r^tflBB0T*>& . e\, 

[0121 *l6BB<omy^:0|liS<0«®<03tiSf^«E«c 



[01 6] SS^3t*-ffilrfl^tiiBB0T'*>S. 
[0171 *^<^m-0|lifem^L, (aXiLP 
P«tt0, (b)»i^fr$r^rtSiBB0TftS. 
[018] if.W^%-<rmim^>.\.. ( a) {iLP 
P^tt0, (b)»±^frSr^rriiBB0TJ>*. 
[0191 imm%^<rmsm:m.. ( a > liLP 
P!mt0. (b) »i^frSrSrmBB0T'*>S, 
[02 01 *^^<7)|||gcO|QfiWSr*U, (a)JiLP 
P#tt0. (b) «^frlrS^-tSiBB0Tj)5. 
[02 1 1 *||BH«^E<O||it0<lr5^U. (a){lLP 

p^tts, (b) tt^fr^^rmiwri)*. 

[02 21 *l|BBW^:i^cO|Qii«?l|i^*L. (a)»iLP 
P^tt0. (b) {i^fr^^tm>!H0T*>S. 
[02 3 1 t^*<^«tWffiffiS««s^*L. ( a ) {i^M 
0, ( b ) {i-ec7)a>ttST-cO»t®0. ( c ) tiOfiBT- 
<^ffi0"Cj)S. 

[0241 firffit-y Mf4ma5:*L. {a)ttTO 

0. { b ) JiT y JL r;Hl^o»ggST-* s . 

[02 51 f^y^y^^CftdfirffltfyMI^JKaSr* 
( a ) Ji^M, ( b ) (iT-y ^^jLT;l-m^£7)«?g 
0T&I.. 

[02 61 {ifflt'yh^S^-C#^:V^$:5^U. 
( a ) Ji¥ffi0. ( b ) JiT- y i^i7-;Wft^<7)«J^T' 
hh. 
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